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1. INTRODUCTION 

CEARP Phase 2 Confirmation consists of  CEARP Phase 2a, Monitoring Plan,  

and CEARP Phase Zb, site characterization (remedial investigation). The Sampling 
Plan is one component of  the Monitoring Plan for Rocky Flats Plant. The Monitoring 

Plan typically consists o f  five parts: Synopsis, Sampling Plan, Technical Data Man- 
agement Plan, Health and Safety Plan, and Quality Assurance/Quality Control 
(QA/QC) Plan. Because o f  the Compliance Agreement made by the State of  Colorado, 
Environmental Protection Agency, and Department o f  Energy (DOE), this Monitoring 
Plan also includes a Feasibi1ity.Study Plan. 

CEARP uses a three-tiered approach in the preparation o f  monitoring plans: 
the CEARP Generic Monitoring Plan, the Installation Generic Monitoring Plan 
(IGMP), and Site Specific Monitoring Plans (SSMPs). This SSMP serves as the Work 

Plan for Performance of  Remedial Investigations and Feasibility Studies for all High- 
Priority Sites required by the Compliance Agreement. Therefore, the acronym used to 
refer to this plan is SSMP/RIFS. This Rocky Flats Plant SSMP/RIFS Sampling Plan is 
the detailed work plan for implementation o f  CEARP Phase 2b site characterizations 
(remedial investigations) at Rocky Flats Plant and follows guidance provided in the 
IGhP/CSPCP. This SSMP/RIFS Sampling Plan is complemented by and inseparable 
from the Technical Data Management Plan and the Quality Assurance/Quality Con- 
trol Plan. Sections o f  the Sampling Plan are supported by reference to the other plans 
and to the Synopsis. Emphasis is placed on integration of  efforts for each of the 
CEARP Phases: Phase 3 (Technological Assessment), Phase 4 (Remedial Action), and 
Phase 5 (Compliance Verification and Monitoring). 

0 

- Sampling at Rocky Flats Plant will be conducted using the integrated approach 

being implemented by CEARP. The integrated approach is summarized in the Synop- 
sis and detailed here. The integrated approach includes characterization in stages, in 
which the results from the previous stage of sampling are used to design the next 
stage. This iterative process incorporates the experience and knowledge gained from 
each stage to minimize the total number of samples required to adequately character- 
ize the site and to provide the necessary data base to prepare feasibility studies for 

alternative remedial actions. The benefit o f  staged sampling is greater flexibility 
within the sampling program with a minimum of cost. 
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1.1. PURPOSE 

This SSMP/RIFS Sampling Plan provides the following basic components o f  0 
s+ mple/mcasurement collection and analysis for each high-priority site at Rocky Flats 
Pliant: 

- objectives and goals of  the investigation 
- justification for selected methods and procedures 
- proposed sample locations - proposed number and type of  samples 
- additional site-specific information requirements. 

1.1. OBJECTIVES 

The objectives of  CEARP Phase 2b site characterizations (remedial investiga- 
tions) at the high-priority sites at Rocky Flats Plant are to 

- verif y and characterize contaminant sources, 

- determine the present areal and vertical extent of contamination, 

- estimate the potential for contaminant migration (including rate and 
direction) to support risk assessment studies, 

- support the technological assessments (feasibility studies) o f  alterna- 
tive response actions, including the alternative o f  "no action," and 

- support identification of long term monitoring and verification re- 
quirements, as appropriate. 
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2. SITE SURVEY AND MAPPING 

Following the guidance i n  the IGMP/CSPCP Sampling Plan, all  monitoring lo- 
cations will be described in accordance with the Installation Coordinate System (ICs) 

for Rocky  Fla ts  Plant. T h e  existing coordinate system is a grid system in English 

units (feet). Elevations will be described in English units,  feet  above MSL. Surveying 

will be done . in  conformance with surveying procedures established in the 

IGMP/CSPCP. 
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3. SITE-SPECIFIC MONITORING 

Environmental conditions at Rocky Flats Plant have been monitored since 
shortly after operations began in 1952. In addition, special programs to characterize 
waste streams, environmental conditions, and past waste disposal practices have been 
conducted recently (DOE 1986b and DOE 1986f). CEARP Phase 1 identified approx- 
imately 70 sites or groupings of sites that could have adverse impacts on the environ- 
ment. Additional data collected during preparation of the RCRA Part B Operating 
Permit Application identified several more potential sites. All potential sites a t  

Rocky Flats Plant were designated as solid waste management units, assigned a refer- 
ence number, and located on a base map (IGMP/CSPCP Sampling Plan, Plate 1). 

A list of solid waste management units is presented in Appendix 1 of the 
RCRA Part B Operating Permit Application (3004[u] Waste Management Units) (DOE 
1986f). These solid waste management units are divided into three categories. The 
first category includes those hazardous waste management units which will continue 
to operate and which require a RCRA Operating Permit. The second category in- 
cludes those hazardous waste management units which are being closed under RCRA 
Interim Status. The third category includes those inactive waste management units 
(k, RCRA continuing release sites) that are identified under Section 3004(u) of 
RCRA. Another class of sites is regulated under CERCLA. These CERCLA areas 
identified at Rocky Flats Plant contain only radioactive wastes (DOE 19861). How- 
ever, for ease in referencing these units and/or areas, they have been collectively 
termed solid waste management units. A preliminary prioritization of solid waste 
management units based on the CEARP Phase I Installation Assessment was per- 
formed and summarized in a report titled "Preliminary Prioritization of Sites" (DOE 
198631). 

The high-priority sites addressed in this SSMP/RIFS Monitoring Plan were se- 
lected and designated as high-priority sites because of  their suspected relationship to 
preliminarily-identified contaminant plumes in groundwater. Several solid waste 
management units are included in most of the high-priority sites (Table 3.1 Synopsis) 

because of their physical proximity to each other. This results in high-priority sites 
that contain solid waste management units from various phases of CEARP. This is 
consistent with the staged approach being used by CEARP for site characterizations 
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(remedial investigations), where the higher priority solid waste management units 
w i t h i n  the high-priority sites are investigated first, and data from these characteriza- 
tions (investigations) guide the remainder of the program. 

The six high-priority sites identified at Rocky Flats Plant (Plate 1) are as fol- 
lows: 

- 881 Hillside Site - 903 Pad Area Site - Mound Area Site - East Burial Trenches Site - Present Landfill Site - Solar Evaporation Ponds Site 

The solar ponds and present landfill are RCRA regulated units undergoing clo- 
sure. Plans for characterization o f  these sites have been incorporated into this SSMP 
and are consistent with the 40 CFR 265 Closure Plans for these facilities. 

The three viable pathways for releases o f  contaminants from Rocky Flats 
Plant are air, surface water, and groundwater (DOE 1986b). Air pathway characteri- 
zation studies will not be performed under CEARP, as the a ir  pathway has been ade- 
quately characterized and documented by previous studies (DOE 1986b, RI 1986b). A 

site-specific discussion of the other pathways at each high-priority site is presented 
after  each site description. A plant-wide discussion of pathways is presented in the 
SSMP/RIFS Synopsis. 

0 
Investigations at each high-priority site can be divided into source characteri- 

zation, and migration pathway and plume characterization. Source characterization 
wil l  generally consist of geophysical surveys, soil gas surveys and soil/waste sampling. 
Migration pathway and plume characterization will generally include geophysical sur- 
veys, soil gas surveys, soil sampling, monitor well installation, groundwater sampling, 
and surface water and sediment sampling. All CEARP Phase 2b site characterizations 
(remedial investigations) will be implemented using an integrated approach, in which 
geophysical and soil gas survey results are used to direct soil and groundwater sam- 
pling efforts. 

’ Invasive sampling will be performed at many of the high-priority sites. Gen- 
eral criteria that are considered in the sampling descriptions of  this plan are as fol- 
lows: 



- If  the solid waste management unit cannot be located through geo- 
physical techniques, its suspected location will  be Sampled. 

- Invasive samples from a solid waste management unit will be taken 
only if t h e  presence of containers of liquid or other hazardous condi- 
tions is not anticipated. 

- At least six samples will be submitted for laboratory analysis from 
each borehole depending on the amount of available material. The 
reader is referred to Section 6 of the IGh4P Sampling Plan for ration- 
ale. 

The following sections present high-priority site descriptions including discus- 

sions o f  associated solid waste management units and migrrtion p8thWtyS, followed 

by  detailed plans for source rnd migrrtion pathwry rnd plume characterization. 

Complete descriptions of the solid waste management units are contained in the 

RCRA Part B Operating Permit, Appendix 1 (DOE 1986f). 



3.6. SOLAR EVAPORATION PONDS SITE e 
3.6.1. Site D c s c r w  

3.6.1.1. Solid Waste Manrgement Unit descriptions 

The Solar Evaporation Ponds Site consists o f  three separate ponds (SWMU Ref. 

No, 101): 207C (western pond), 207A (central pond), and 207B (eastern pond). Pond 

2078 is separated into three sectors (north, central and south). Ponds 207A and 207C 

contain low-level radioactive liquid process wastes (high in nitrates) being held for 

evaporation, treatment and solidification. Pond 207B North receives groundwater 

pumped from the interceptor trench north o f  the solar ponds. Pond 207B Center con- 
tains treated sanitary wastewater from the treatment plant. Pond 207B south is cur- 
rently empty. 

The solar evaporation ponds were constructed in separate phases between 1953 

and 1970. Originally, the solar evaporation ponds were a single, two-celled, clay-lined 

impoundment near Building 779. This pond held low-level radioactive process wastes 

(high in nitrates) and effluent (mostly water) from treatment of rcidic liquid wastes 

in Building 774. The original pond was used regularly from 1953 through 1965 and 

was removed as part of the construction of pond 207C. The effluent from the acidic 

waste treatment process was thick with aluminum hydroxide and difficult to filter. 

Therefore, an additional pond, 207A, was constructed in 1956 to hold the effluent 

prior to solidification and shipment offsite. Leakage problems developed in the 

planking and asphalt-lined ponds, so the three 207B ponds were constructed in 1960. 

The 207B ponds were also lined with planking and asphalt and eventually began to 

leak. The liners were repeatedly patched with various materials. In 1970, all o f  the 

ponds (207A and 207B) were full, so pond 207C was constructed for additional stor- 

age and evaporative potential. Pond 207C was constructed on the site o f  the original 

clay lined pond. 

0 

In addition to the high nitrate, low-level radioactive process waste and the 

treated aluminum hydroxide waste, the solar evaporation ponds have received sani- 
tary sewage sludge, lithium metal, sodium nitrate, ferric chloride, lithium chloride, 

sulfuric acid, ammonium persulfate, hydrochloric acid, nitric acid, hexavalent 
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chromium and cyanide solutions. To the greatest extent possible, oils and solvents 

were not sent to the ponds so that surface scum would not hamper evaporation. 0 
A series of trenches and drains was constructed on the north facing slope be- 

low the ponds to collect leakage between 1971 and 1981. Because o f  various construc- 
tion projects in the area, only the most recent french drain, constructed in 1981, is 
functional. This system more than covers the east-west dimensions of  the ponds and 
appears to be effective in collecting the seepage. 

3.6.1.2. Surface Water 

Surface water flows to both North and South Walnut Creeks from the solar 
evaporation ponds area. The northern slope o f  the solar evaporation ponds and the 
units in the 700 area drain toward the north (North Walnut Creek). Most o f  the 
runoff is contained by the perimeter road and enters the groundwater interceptor sys- 
tem which extends to the surface. The triangle area (SWMU ref. no. 165) drains di- 
rectly to North Walnut Creek through a culvert. Runoff from the triangle area is 
collected in the A-series retention pond system. The southern areas of the solar evap- 
oration ponds drain toward South Walnut Creek and runoff is collected in the B-series 
retention ponds. 0 
3.6.1.3. Groundwater 

Groundwater occurs in both the Rocky Flats Alluvium and in bedrock materi- 
als in  the vicinity of the solar evaporation ponds, The Rocky Flats Alluvium varies 
in thickness from about 5 to 12 f t  beneath the terrace, and the ponds themselves are 

- probably underlain by a thin veneer o f  Rocky Flats Alluvium. The top of bedrock 
forms a mild structural ridge that trends down to the east-northeast. The northern 
slope from the ponds toward North Walnut Creek has been extensively reworked and 
most of  the unconsolidated materials have been removed (claystone bedrock is exposed 
over much of the slope). The alluvium extends to the east along the ridge, although i t  

is fully penetrated by the perimeter road. 

Bedrock immediately beneath the Rocky Flats Alluvium in the vicinity o f  the 
solar evaporation ponds consists of claystone and sandstone of the Arapahoe Forma- 
tion. Twelve borings have been made in the immediate vicinity of  the ponds, and 
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sands!one comprises roughly 20 percent or less o f  the bedrock materials within 150 ft 

of the surface. The beds dip approximately I 5  degrees to the east. 

Alluvial groundwater flow in the vicinity of  the ponds is generally to the 
north. There appears to be an area of unsaturated alluvium south o f  the ponds (Hurr 
1976 and DOE 1986f) that indicates no flow in the alluvium to the south. The allu- 
vium is fully penetrated by the perimeter road east of the ponds. There is no spring 
at  the outcrop; therefore, there is no alluvial groundwater flow to the east. In addi- 
tion, claystone bedrock is exposed on the slope to the north o f  the ponds. It appears 
that the alluvium beneath the ponds is recharged by subsurface flow from the west, 
and that the discharge is to the north in the form o f  subsurface flow in surficial ma- 
terials and overland flow over the exposed claystone bedrock. Most, if  not all of this 
water appears to be collected in the interceptor trench system. 

Flow in bedrock is less well defined. Regional studies (Hurt 1976 and Robson 
1981) indicate relatively shallow gradients o f  about 0.03 to the cast (downdip). Site- 
specific data are currently lacking. However, it s t e m  likely that there is a gradient 
to the east plus a gradient along the strike in the near-surface, controlled by topogra- 

phy. In addition, there is a downward gradient between the surficial materials and 
bedrock of  about 0.3 in areas of continuous saturation between the two materials. It 
appears that there is not continuous saturation between the two materials at the east- 
ern and southern edges of the ponds. These areas of discontinuous saturation between 
the materials are on the edges of alluvium saturation, where water is not always 
available to recharge the bedrock system. 

Groundwater quality in surficial materials in the vicinity of  the solar evapora- 
tipn ponds is characterized by high TDS concentrations, high nitrate concentrations, 
high strontium concentrations, and possibly elevated radionuclides. Volatile organic 
compounds have been detected intermittently near the soiar evaporation ponds. 

3.63. Source 

3.621. Geophysical Surveys 

Geophysical surveys will not be performed at the Solar Evaporation Ponds Site; 
the pond locations are well defined. 



34.2.2. SOU Car Surveys 

Soil gas surveys will not be conducted at the  Solar Evaporation Ponds Site; the 

pond locations are well defined. 

3.6.2.3. Soll/Wastt Sampling 

The liquids in the ponds and the sludges in Pond 207A have been adequately 

characterized by previous investigations (DOE 1986f). The sediments in  the 2078  

ponds and in Pond 207C will be sampled during CEARP Phase 2 investigations. Soil 

sampling around the solar evaporation ponds will be conducted to evaluate the extent 

of soil contamination and is discussed in Section 3.6.3.2. 

3.6.3. )-fInritlon P U  W8V 

Soil gas surveys will not be performed at the Solar Evaporation Ponds Site. 

Detailed soil and groundwater sampling at the site adequately defines groundwater 

plumes.. 

3.6.3.2. Soil Sampllng 

Soils on the berms of the solar evaporation ponds and on the hillside north of 
the ponds will be sampled to evaluate the extent of soil contarnination. Approxi- 

mately 20 borings are anticipated (Plate 3). Three borings will be located on the east- 

- ern berm of pond 207B. two borings will be drilled, into the berm between ponds 207A 
and 207B, and two borings will be located on the berm between ponds 207A and 207C. 
Another six boreholes will be drilled on the hillside north of the solar evaporation 

ponds. Borings will extend to the water table or to the top of bedrock if top of 
bedrock is above the water table. 

Soil sampling will be implemented in phases. After analyzing results from soil 

sampling on the pond berms and the north hillside, another 7 to 10 soil borings may 
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be drilled downgradient of the ponds outside the perimeter security zone. These bor- 

ings may extend down the hillside to North Walnut Creek to delineate areas of con- 
taminated soil. Soil sampling and analysis details will be provided in the revised So- 

lar Evaporation Ponds Closure Plan. 

3.6.3.3. Monitor We11 Installatlon rnd Groundwater Sampllng 

Twenty-two new monitor wells were drilled around the solar evaporation ponds 

as part of the initial CEARP Phase 2b site characterization (remedial investigation). 

This monitoring system rings the solar evaporation ponds with alluvial and bedrock 

wells. In addition, there are several alluvial and bedrock monitor wells downgradient 

of the ponds in both North and South Walnut Creeks. 

Because of the extensive groundwater monitoring system already in place at  

the solar evaporation ponds, only two new monitor wells are proposed downgradient 

of the ponds (Plate 4). One well will be installed in North Walnut Creek immediately 

north of existing well 13-86 to characterize groundwater flow in  the North Walnut 

Creek valley f i l l  alluvium. Another well will be located on the hillside north of the 

ponds. 

3.63.4. Surface Water and Sediment Sampling 

Surface water samples will be collected from established sampling locations up 

and downstream from the Solar Evaporation Ponds Site. Included will be stations 

along North Walnut Creek and South Walnut Creek. Surface water samples will also 
be collected from a n y  springs or seeps occurring on the hillsides north of the solar 

evaporation ponds. Samples will be analyzed for the parameters in Tables 3.1 and 3.2 

as appropriate. 
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Table 3.1. Source Sampling Parameters 

~ e t 8 1 ~ 9 b  
Hazardous SubSt8nCe List - Metals 
Beryllium 
Chromium (hexavalent) 
Lithium 
Strontium 

Organics 
Hazardous Substances List - Volatilesb 
Oil and Grease’ 

Radioo~elider’ 
Gross Alphr 
Gross Beta 
Uranium 233, 234, and 238 
Americium 24 1 
Plutonium 239 
Strontium 90 
Cesium 137 
Tritium 

Other 
TCLP 
EP Toxicity 
Characteristics (e.&, ipnitability, corrosivity, reactivity) 
PH 
Cation Exchanae Capacity 0 
8Tbetc analyses will be performed on only one-third of the samples, 
bThese analyses may be performed on sediments. 



Table 3.2. Groundwater aad Surface Water Sampling Parameters 

Fnld Parameters 
PH 
Specific Conductance 
Temperature 
Dissolved Oxygen. 

Imdica tors 
Total Dissolved Solids 
T m l  Suspended Solids* 

M r t . 1 8 ' .  
Hazardous Substances List - Metals*** 
Bayllium*** 
Clrlcium 
Chromium (hexavalent)*** 
I n #  
Lithium*" 
Masnesium 
kbasanert 
Potassium 
Sodium 
Stroa tiurn**. 
ziw 

Adoar 
carbonate 
Bicarbonate 
CUoride 

N i m t e  
Sdf8  t t  

Organics 
Hazardous Substances List - Volrtiles 
Oil and Grease*** 

RlrUonudides 
G ~ b s s  Alpha 
Gross Beta 
Uranium 233, 234, and 238 
Aocricium 241 
Plaonium 239 
Stmmtium 90 
Cmom 137 
Tritium 



Table 3.2. (Continued) 

Other 
EP Toxicity 
Characteristics (e.#., ignitability, corrosivity, reactivity) 

oo dissolved metals for groundwater sampler, 

*..These analyses will be performed on only one-third of the S8mplCS. 

for surface water samples only 

total and dissolved metals for surface water samples 



- 4. SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 

Protocols for sample containers, sample preservation, and holding times will 

conform to those specified in the CGMP and IGMP/CSPCP Sampling Plans and Qual- 

ity Assurance/Quality Control Plans. 



J. SAMPLE CONTROL AND DOCUMENTATION 

Procedures for sample control and documentation will conform to those 
specified in the CGMP and IGMP/CSPCP Quality AssurancelQuility Control Plans. 

L 

a 



~ 5. SAMPLE HANDLING, TRANSPORT, AND STORAGE 

Procedures for  sample handling. transport, and storage will conform to those 

specified in the CGh4P rad IGMP/CSPCP Quality Assurance/Quality Control Plans. 



7. SAMPLE PREPARATION AND ANALYSES 

Procedures for sample preparation and analyses will conform to those specif ied 

in the CGMP and IGMPICSPCP Quality Assurance/Quality Control Plans. 
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E X P L A N A T I O N  O F  S Y M B O L S  AND TERMS 

ON BORING L O G S  

W 

S A M P L E  T Y P E  

Split  S p o o n  

N C  C o r e  

Continuous Drive 

Bulk 

GRAPHIC L O G  

Clay  or C l a y s t o n e  

C l a y e y  S a n d  o r  S a n d y  C l a y  

Silty Claystone 

Cobbles, Gravel andlor Boulders 

S a n d  and  S a n d s t o n e  

Sand and Gravel 

S i l t  or  S i l t s t o n e  

Artificial Fill I Disturbed Ground 
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1986 MONITOR WELLS 

0 SOLARPOND CLOSURECHARACTERIZATIONREPORT 
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INDEX OF DATA 

Boring No.: 4-86 

Completed as well? Yes 

Data in Filc  

- x Log of Borehole 

- X Well Construction Summaries 

- X Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 

- Saturated Thickness Hydrographs . 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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Project: Rocky Flats P l a n t  JLOG OF BORING NO. 4-86 

Date Drilled 4/24/86 Coordlnate8 
Boring M e t h o d  tJQllm Sten hger  Qround Surf ace Elevatlon 5645 

2.7-3.0'. CLAY: dark 
grayish brown: iron stains 
and trace granitic 
pebbles: silty: moist to 
wet. 

3.0-0.0f-Sample. 
Recovered 1.7/5.0'=34%. 

3 . 0 - 4 . 0 ' .  CLAY: Same as 
above: moist to Wet. 

6 . 3 - 8 . 0 ' .  CLAY: dark 
grayish brown: silty: iron 
stains and trace granitic 
pebbles; moist to wet. 

8.0-10.5'-Sample. 
Recovered 0.7/2.5'=28%. 

8.0-0.7'. CLAY: dark 
brown: silty: trace 
grading to some granitic 
cobbles: moist. 

10.5-13.0'-Sample. 
Recovered 1.3/2.5'=52%. 

11.7-12.2'. CLAY: medium 
to dark brown: some 
granitic pebbles and 
cobbles; sandy to 
gravelly: moist. 

Wet at 12.0'. 

12.2-13.0'. CLAY: medium 
brown to medium gray: 
sandy to gravelly: some 
granitic pebbles and 
cobbles: iron staininq; 
wet. 

'en t atior 
3 e 8?a% a nc e 
Bkwd Inch 

20 40 m 

1111 
Romarka bgged by: S. Paschke Checked by : . 
ProJect No. 

106m222 1 Hydro-Search, inc. L Page I o f  2 



Pro joct: Rocky Flats Plant [LOG OF BORING NO. &-% 

Date Drllled 412 1/86 Coordinate8 
Borlng Method Hollow Stem Auger around Surfaco Elevatlon 5645 

Material De8cription 4 
I 

13.0-14.7 . CLAY: medium 
gray; some fine to coarse 
sand and some granitic 
pebbles: iron staining: 
wet. 

14.7-14.9'. CLAY: medium 
gray: some fine to coarse 
sand and granitic pebbles: 
iron staining: vet. 

I TOTAL DEPTH: 18.0' 

B b w d  Incti 
20 40 m 

Romark8 Logged by: S.  Paschke - _  Checked bv : 

106m222 Hydro-Search, Inc. Page 2 qf 2 

ProJect No. 



1735 4/24 

1730 
I010 
1606 

4/24 
4/25 

-- 
-- -- 8/29 

WELL L-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 5636.60 ' 

TOPOF CASING 5637*94 '  E 1 0 7 7 4 . 7  

.... ...., , . .. .... ..... .- - .-: TOTAL DEPTH Well: 14.92' &le: 18.00' 
. -  - .- --I BOREHOLE DIAMETER 72'' - 

CONSlRUCTlON TIME LOG: 
START 1 FINISH 

TASK - I 

DI\TE 
1986 

ui4 

T(ME 

1600 

T l M E W  1 1986 DRILLING: 
p.1' r 

" 

- . .  - 
Bovles B r o t h e r s P u l l m g  Co. 
15865 W. 5th Avernip 1 - Golden. CO (Ibvle Stvles) 

1- RIG mobile E557 
Blade b i t  -- - BIT(S1 

DRILLER - 

- - 
- - 
- - 

-I- 
GEOPHYS. LOGGING. 

CASING: 
2" s ta in less  

- 

4/24 1730 - - -> DRILLING FLUID 

--I - SURFACE CASING 5" ?c 4' steel w/ Lockins 
s a D  

-_  - -- - - -  - 
- 

WELL DESIGN: 

BASIS:  GEOLOGIC LOG 

US ING  STRING(S): C -  CASING S=SCREEN 

GEOPiiYSlCAL LOG - 

4 124 
4 I25 
a 129 

4 I25 

- 

I8 IO 
I020 

FILTER PLACEMENl 

CEMENT1 NG: 

CEVELCPMENT: 

OTHER: 
Bentonite 

1606 

loo0 1 4/25 -- IO IO - 
E] 

0.00' 3.52' CI 1 - . -  -. 3.52'- 14.92' SI - . _  -- 
-I- 

W E L L  DEVELOPMENT 

See Well Developrent Scnmary Sheet. 

COMMENTS: 

Water encountered at 12.00' during d r i l l i n r  

TOD of s ta in less  steel casiw: 1 .34  ' 

~ ~~ ~ - 

CONSULTING HYDROLOGISTS-GEOLOGIST: 
- 20 



4-86 Well No.: 

8-29-86 

WELL DEVELOPMENT SUMMARY SHEET 

Dry-moist dark brown mud in 
bottom of hole - - 1606 

COMMENTS 



ROCKY FLATS SOLAR PONDS 

WELL 
NUMBER DATE - -  

WATER LEVEL SUMMARY 

GRWND TOP OF DEPTH WATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOW TOC 

5636.60 5637.94 1.34 14.92 -1.00 
-1 .oo 
-1 .oo 
-1 .oo 
7.21 
5.54 
5.54 
6.60 
7.45 

-1.00 
-1 -00 
-1 .oo 
-1 .oo 
-1 .oo 
-1 .oo 
7.20 
6.30 
6.50 
6.80 

WATER 
SURFACE 
ELEVAT I ON 

DRY 
DRY 
DRY 
DRY 
5630.73 
5632.40 
5632.40 
5631.34 
5630.49 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5630.74 
5631.64 
5631.44 
5631.14 



INDEX OF DATA 

Boring No.: 11-86 

Completed as well? Y e s  

Data in Filc 

- X Log of  Borehole 

- X Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
- x Water Level Data 

- Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT e ROCKY FLATS PLANT, GOLDEN, C O L O R M O  1 JULY 1988 APPENDIX B 



Project: Rocky Flats Plant ILOG OF BORING NO. 11-86 

Date Drllled 9/5/86 COordhate8 
Ground Surface Elsvatlon 5723 

I I I 

Material Derrcriotlon Depth 

3/2): some granitic 
pebbles: roots and grasses 

0.7-2.01-Sample. GRAVEL: 
grayish brown (5YR 3/2) 
fine- to medium-grained 
sand and gravel: few 
roots: poorly sorted: 
subangular; 
unconsolidated: dry. 

2.0-3.O1-Samp1e. 
Recovered l.O/l.O1=lOO%. 
GRAVEL: dark yellowish 
brow (10YR 4 / 2 )  with very 
coarse grained granitic 
pebbles; some red (5R 4/6)  
iron staining: poorly 
sorted: angular to 
subrounded; 

8.0-10.0'-S 

Pen tratloi 
Res78 t ancc 
tBbw8/ Inch 

20 40 
7-n-r 

bgged by: J. B e r w  &e& by: lomarks 

Dro jec t No. 
. 

IMP06222 Hydro-Search, Inc. Page Iof  2 - 



. 

Ground Surfacr Elovation 5723 

H 8 tor I d  Do0 crbt Ion 

10.0-11.5'-Sample. 
Recovered 2.0/1.5*=1252. 
10.0-10.5'. CLAYSTONE: 
dark yellowish brown (1OYR 
4/2): dry. 

10.5-11.0 ' . CLAYSTONE: 
light olive gray (5Y 5/2) 
and dark yellowish brown 
(10YR 4/2) clay with 
moderate yellowish brown 

5/4) mottles: 
onsolidated: dry. 

i 

, 11.0-11.5'. SANDSTONE: 
very light gray (N 8 / 0 )  
with moderate brown (5YR 
4/4) fine-grained to 
medium-grained sand: well 
sorted: rounded: 

11.5-12.O'-Sample. 
Recovered 1.5/1.5'=1001. 
CLAYSTONE: moderate 
yellowish brown (1OYR 

Recovered 1.0/1.0 '=1001. 
SANDSTONE: moderate brow 
(5YR 4/4) and light olive 
gray ( 5 Y  5/2) very fine- 
grained to fine-grained 
sand: homogeneous: well 
sorted: rounded: well 
cemented: dry. 
13.0-14 .O'-Sample. 
Recovered 1.0/1.0'=1001. 
SANDSTONE: medium light 
gray (N 6/0) fine-grained 
sand: few black organic 
particles: well sorted: 
silica cement: Last 1.0" 
contains pale yellowish 
brown (10YR 6/2) and light 
brown (5YR 6/4) fine- 
grained to very fine- 
grained sand: rounded: no 

14.0-15.0'-Sample. 
Recovered 1.0/1.0'=1001. 
SANDSTONE: medium gray 
and medium light gray 
(N6/5) very fine-grained 
to fine-grained sand: some 
patches of pale yellowish 
brown (1OYR 6/2) sand: 
well sorted: rounded: well 
cemented: dry. 

, clay: dry. 

TOTAL DEPTH: 15.0' 



' 0  

. 2  

' 4  

6 

8 

IO 

12 

l 4  L 
I 16 

18 

20 

I 1-86 WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL L9 ' 
N 4 0 3 2 1 . 2  E 76931.0 TOPOF CASING 5711*75' 

DRILLING SUMMARY: 1 CONSTI?UCTION TIME LOG: 

TOTAL DEPTH Well: 10.25' 
BOREHOLE DIAMETER 

Hole: 15.00' 
7 p  

DRILLER Bovles Brothers Dri l l inP Co. 
15865 W. 5th Avenue 
Golden. CO (Tony Robinson) 

RIG kker 

~ l ~ ( s )  Bull nose b i t  

DRILLING FLUID None 

TASK - 
DRILLING: 

7!,tt pr - 

GEOPHYS. LOGGING: 

CASING: 
2" s ta inless  

C E  M EFlTl NG : 
CEVELCPMENT: 

WELL DESIGN: 

BAS IS :  GEOLOGIC LOG 2 GEOPHYSICAL LOG - 
U S I N G  STRING(S): C: CASING SnSCREEN - 0.0' 3.94' C I  1 
3.94'- 10.25' SI - - -- - -- 

OTHER: 
Bentonite 

START I FINISH 

W u D A T E T X  

1986 I I 1986 I 
915 1315 915 1600 I l l  

916 1 1020 1 916 1 1025 

-I-1-1- ---- 
9/6 1025 I030 

916 1 z3: I050 1045 
9/8 1500 9 j 1 8  loo0 

916 1030 9/6 I035 
9/6 1015 9/6 1020 

---- 

---- 
--I--- 

- 
- 

CASING: C I  2" I.D. Sch. 5 tm 316 stain-  
less s teel ,  threaded and flush 

See Well Develomnt Sumnarv Sheets. 

Pd I . .  

- SCREEN: SI ?'' T-n- S A -  5 '"y" 716 qtAin 
less s t e e l .  threaded and flush 
. .  

ed. 0.0 IO" wire wraD screer 
0.25' W P ~  bot tun CaD. 

CENTRALIZERS Type 304 s t a i n l e s s  steel 
6.32' - 7.51' 

COMMENTS: 

Ncl water xrountered during d r i l l i n g .  

Top of s ta inless  steel casing: 2 . 5 6  ' 

FILTER MATERIAL 32.42 s i l ica sand Cave from TD to 13.75' 

CEMENT Portland T w ~  I 

OTHER 3/8" bentonite E l l e t s  

3.00' - 10.50' 

0.00' - 2.00' 

I 10.50' - 13.75' 

I 

HYDRO-SEARCH RENOOOENVER CONSULT1 NG HY DROLOGl STS - GEOLOGISTS 



APPEARANCE COMMENTS 

Medium brown 

als. purged to date 

Very fine mist. 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
WELL SURFACE CAS I NC STICK OF SI 
NUMBER DATE ELEVATION ELEVATION Up BASE - -  
1186 09/08/86 5712.19 5714.75 2.56 10.25 

09/09/86 
09/10/86 
09/11/86 
09/13/86 
09/ 1 7/86 
09/18/86 
09/24/86 
10/13/86 
1 1 /26/86 
01/01/87 
03/02/87 
04/01 /87 
05/07/87 
06/01 /87 
07/08/87 
07/30/87 
08/04/87 
09/28/87 
11/03/87 
12/08/87 
01 /OW88  
02/24/88 
03/14/88 
04/11/88 

WATER 
DEPTH 
BELOW TOC 

10.43 
9.85 

10.18 
9.77 
9.75 

10.54 
10.85 
6.17 

10.60 
9.43 
9.46 
8.02 
5.60 
4.88 
8.27 
8.50 
9.40 
9.70 

10.00 
10.00 
10.00 
9.80 
7.70 
7.90 
7.70 

WATER 
SURFACE 
ELEVAT 1 ON 

5704.32 
5704.90 
5704.57 
5704.98 
5705.00 
5704.21 
5703.90 
5708.58 
5704.15 
5705.32 
5705.29 
5706.73 
5709.15 
5709.87 
5706.48 
5706.25 
5705.35 
5705.05 
5704 ~ 75 
5704.75 
5704.75 
5704.95 
5707.05 
5706.85 
5707.05 



INDEX OF DATA 

Boring No.: 12-86 

Completed as well? Y e s  

Data in File 

X Log of  Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Dats 

. Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Rocky Flats Plant  LOG OF BORING NO. 12-86 Project: 

Date Orllled 9/6/86 Coordlnate8 
Ground Surface Elevation 5788 

Mat erlal Oescrlot Ion Depth 

VALLEY FILL ALLUVIUM 

0.0-2.0t-Sample. 
Recovered 1.2/2.0'=602. 
SAND: dark yellowish 
brown (10YR 4/2) very 
fine-grained sand and 
clay: trace gray quartzite 
pebbles: poorly sorted: 
angular: unconsolidated: 
moist. 

Recovered 2.0/2.0'=1002. 
CLAY: dark yellowish 

.--- brown (10YR 5/4) and 
L/ / K-I-I-zd moderate yellowish brown 

(10YR 4/2) with some 
quartzite and granite _ _ _ _  pebbles and cobbles: 
poorly sorted: angular: 

---- 

- - - -  ----I 

unconsolidated: damp. 
7 
4.0-6.0'-Sample. 

'Recovered 2.0/2.0*=100%. 
SAND: moderate yellowish 
brown (10YR 5/4) fine- 
grained sand and gray 
quartzite pebbles: poorly 
sorted: angular to 
subrounded: 
unconsolidated: damp. 

Recovered 0.6/2.0'=302. 
CLAY: moderate yellowish 
brawn (10YR 5/41 clay and 
sandy clay with several 

cobbles: poorly sorted: 
angular: 

---- ._--  ----g granitic pebbles and 

---I7 ---- unconsolidated; damp. 

8.0-lO.O'-Sample. 
Recovered 2.0/2.0'=100%. 
SAND: pale yellowish 
brown (10YR 6/2) very 
fine-grained sand and 
clay: some granitic 
pebbles: poorly sorted: 
angular: unconsolidated: 
damp. 

?emark8 Logeed bv: J. Bergman 

:Bkwsl Inch 
20 40 

Checked by : 

Pro lec t No. 
I %Po6222 H ydr o-Search, Inc. Page I of 2 



I-bllow Stan h e r  Ground Surf 8co Elov8tion 5788 

l0.0-ll.0~-Sample. 
Recovered 1.0/1.0~=100%. 
CLAY: pale yellowish 
brown (10YR 6/2) clay with 
trace granitic pebbles 
poorly sorted: angular to 
rounded: unconsolidated: \ damp. 

ARAPAHOE FORMATION 

11.0-12.O'-Sample. 
Recovered 1.0/1.0'=1002. 
CLAYSTONE: pale yellowish 
brown (1OYR 6/2) and light 
brown (5YR 5/6) : 
consolidated: weathered: 
dry. 

12.0-14.0'-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: dark yellowish 
brown (1OYR 4/2) with some 
moderate brown (5YR 4/4) 
mottles: consolidated: 
dry. 

14.0-16.0'-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: dark yellowish 
brown (1OYR 4/2) and 
moderate yellowish brown: 
consolidated: dry. 

Logged by: J. krgnan 

TOTAL DEPTH: 16.0' 

;r.P?Lnc .ti0 

3Bbrm/lnct 
20 40 m 

Checked by: 



12-86 WELL 

IUC 'ION SUMMARY 
ELEVATION: GROUND LEVEL 577' * 8 p  ' 

5780 - 56 ' TOP OF CASING 

CONSlRUCTION TIME LOG: 
I S T A R T  F IN I SH  

916 1500 -- 
TlME 

1315 - 

TASK 

DRILL1 NG : 
7Y' auger 9 I6 

I- 
- - 1 -  GEOPHYS. LOGGING: 

CASING: 
2" stainless 9/6 916 1600 1655 

1700 
I735 
I345 

1730 
I650 - 

I- 
-11730 9 16 

9 16 

Bentonite 

C E M EPfTl NG : 

OTHER: 

I- 
I- 

~~ 

WELL DEVELOPMENT 

~ 

See Well kveloprent S m r y  Sheets. 

COMMENTS: 
. .  

rered at 9.0' d w  d r i l u  

TOD o f  stainless steel casing: 2 68 ' 
I- 
0 
w 
Y Cave frm TD to  I5.IO' 
0 

a 
(r 

2.00' - 2.40' 
11.30' - 11.50' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



Well No.: 12-86 

09-08-86 

DATE 1 TIME 1 METHOD I VOLUME 1 APPEARANCE 

6 

1345 

09-08-86 
Light to medium 
brown 1345 Airllfted - 
Clear to slightly 
turbid 09-09-86 1 1505 I Balled 1 14 gals. I 

09-1 1-86 
Clear to slightly 
turbid 

- 0900 Bai led 

F 

COMMENTS 

1 Well Bore Volume = .13 gal. 
10 Well Bore Volumes = 1.3 gals. 
Airlifted for 1 hour. Well 
recovered 3' in 10 minutes 

Ready for sampling 

Samp I ed 

- 



-4 

-5 

-6 

-7 

-E 

-( 

0 

AQUIFER TEST DATA. 
WELL 12-86 

I k 

I I 
5 10 

Time irnin.) 
\ I 

15 20 



ACO?FER T E X  DATA VEiL 12-86 

T ~ F E  oi Aquifer Test: aail iown - Recovery Project No.: 106PO6iZ2 
YOW G Y e a w e d :  4.5 gallon bucket Location: Rocky Fiats Plant 
!ion il.L.'s Beasured: Olympic jlell Scunder Personnel: J. Pearce, H. Bergaan 
Yeamring Point icr W.?. '5: 

Elevation of ileasuring Point: 5790.49 
Top a+ Casing 

Depth of pumplair! ine: 
Start baiiing: ' Time: 1115.00 
Stop baiiing: Tine: 1145.10 
Duration of Gquifer Test: 49 minutes 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRWND TOP OF DEPTH WATER WATER 
WELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION - -  
1286 09/08/86 

09/09/06 
09/25/86 
09/26/86 
1 0/13/86 
11/26/86 
01 /01/87 

04/01/87 
05/06/87 
06/01/87 
07/08/87 
08/04/87 

11/03/87 
02/04/88 
03/14/88 
04/11/88 

021011a7 

09/2a/87 

5777.88 5780.56 2.68 11.30 6.00 
5.75 
6.17 
6.60 
4.36 
5.60 
3.42 
2.68 
3.35 
2.68 
2.55 
5 .OO 
5.30 
4.80 
3.90 

-1.00 
-1.00 
2.70 

5774.56 

5774.39 
5773.96 
5776.20 
5774.96 
5777.14 
5777.88 
5777.21 
5777.88 
5778.01 
5775.54 
5775.26 
5775.76 
5 776.66 
DRY 
DRY 
5777.86 

5774.81 



INDEX OF DATA 

Boring No.: 13-86 

Completed as well? Y e s  

Data in File 

X Log  of Borehole 

- X Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

- X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 

ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



ILOG OF BORING NO. Project: Rocky Flats Plant 
I 

Date Orllled 8120186 Coordlnator N 38867.0 E 22951.0 
Boring Method. tlollaw Stem Auger Oround Surface Elevation 5837.22 

Recovered 0 

red 2.0/3.0=672. 
dark yellowish 

ay quartzite 

consolidated; damp. 

ARAPAHOE FOFMATION 

I\ 
13.0-15.5'-Sample. 
Recovered 2.5/2.5'=1001. 
CLAYSTONE: moderate 
yellowish brown (lorn 5/4) 
silty claystone w i t h  
traces of limonite concre- 
tions : blocky texture ; 
onsolidated: dry. 

TOTAL DEFT!?: 15.5' 

Remark8 Lo& by: L. Pivonka 

- 
'en t atlon 

Bbwd Inch) 
20 40 

t e a?*\ a m  e 

m 



WELL 13-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 

TOPOF CASING 

5837 * 22 ' 
5839.94 ' LOCATION or COORDS: 

N 38867.0 E 37951 .n 

CONSTRUCTION TIME LOG: 
I START I FINISH 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 9.50' Hole: 15.50' 
74" EOREHOLE DIAMETER TASK /E 

DRILL1 NG: 

DnTE T- I I986 I 
7b11 u I- DRILLER Bovles Brothers Drilling Co. 

15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG bbbile If57 
e l ~ ( s )  Bull nose b i t  

I- 
--- -IT GEOPHYS. LOGGING: 

CASING: 
2" stainless 8 I20 1607 8/20 1609 --I I DRILLING FLUID None I- 

1609 8/20 1623 
1630 8/20 1641 
1035 913 1035 

1623 8/20 1625 
1605 8/20 1607 

--- 
--- 
--- 
--- 
- 

SURFACE CASING 5" x 5' steel w/ locking CaD 
WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
CPSING STRING(S1: C: CASING S=SCREEN 
0.00' 3.09 ' - 
3.09'- 9.50' SI - -?---- 

8/20 
8/20 

CE MEPITI NO: 

OTHER: 
Bentonite 

I- 
I- 

WELL DEVELOPMENT 

See Well k v e l o w n t  S m r ~  Sheets. 
CASING: C I  2" I.D. Sch. 5 tw 316 stain- 

SCREEN: SI 2" I.D. Sch. 5 tw 316 stain- 
less steel, threaded and flush 

0.25' welded bottom cap. 

. .  
Pd. 0.0 IO" r e  wraD screeg 

CENTRALIZERS Tlrl" 304 stainless steel  
5.79' - 5.96' 

COMMENTS: 

wed a t  5. C' dur ine dr i l l inv .  

TOD of stainless steel  casing: 2 - 7 2 '  
c 
0 
w Cave fran TD to i4.50' FILTER tiiATERICL IMo sand 

2.50' - 10.50' 
~ 

3 
0 
a 
n 

CEMENT Portland Type I 
0.00' - 2.00' 

2.00' - 2.50' 
10.50' - 14.50' 

OTHER 3/8" b e n r m G q r d k s s  
18 

20 
~~ 

CONSULT1 NG HY DROLOGI STS - GEOLO G I STS 



ROCKY FLATS SOLAR PONDS 

. WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
UELL SUR FACE CAS I NG STICK OF SI 
NUMBER DATE ELEVATION ELEVATION UP BASE - -  
1386 08/27/86 5837.22 5839.94 2.72 9.50 

09/03/86 
10/13/86 
1 1 /26/86 
01/01 f 87 
03/02/87 
04/01/87 
05/06/87 
06/01/87 
07/08/87 
08/04/87 
09/01/87 
09/28/87 
11/03/87 
12/08/87 
01/07/88 
02/04/88 
03/ 14/88 
04/11/88 

UATER 
DEPTH 
BELOU TOC 

-1.00 
- 1  .oo 
-1.00 
11.15 
9.71 
9.00 
9.67 
9.67 
9.04 
9.60 
9.10 
10.00 
9.40 
8.80 
9.70 
7.80 
7.70 
7.20 
8.40 

UATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
5828.79 
5830.23 
5830.94 
5830.27 
5830.27 
5830.90 
5830.34 
5830.84 
5829.94 
5830.54 
5831.14 
5830.24 
5832.14 
5832.24 
5832.74 
5831.54 





INDEX OF DATA 

Boring No.: 14-86 

Completed as well? Yes 

Data in File 

x Log of Borehole 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Pro Ject: Rocky Flats Plant ILOG OF BORING NO. 14-86 

D8te Drlllod 0f 19/06; 0/28/06 
Boring Method Hollow Sten &germ Core around Surfrco Elovrtlon 5846 

Co or dln a t e 8 

VALUey PILL ALwvrzTn 

0-0.9'-Sample. 
Recovered 0.9/0.9*=100%. 
CLAY: dark gray (N 3) 
clay: some granitic 
gravel: blocky texture: 
poorly sorted: 
unconsolidated: dry. 

0.9-4.7'-Sample. 
Recovered 3.6/3.8 * 195%. 
CLAY: dark yellovish 
brown (1OYR 4/2) and dusky 
yellowish brown (1OYR 2/2) 
sandy, gravelly clay vith 
some rounded gray 
quartzite cobbles; few 
iron stains; poorly 
sorted; unconsolidated: *. 

4.7-8.O*-Sample. 
Recovered 3.3/3.3*=1001. 
CfAY: grayish brown (5YR 
3/2) silty clay: grani:ic 
gravel and cobbles from 
7 . 7 - 8 . 0 ' :  trace of iron 
staining mottled through 
entire interval: dry. 

8.0-10.5'-Sample. 
Recovered 2.5/2.5*=100%. 
CLAY: dark yellovish 
brown ( 1 0 ~ ~  4/2) silty 
clay: some granitic 
pebbles and cobbles: trace 
iron staining; damp. 

lemrrkr Logged by: L. Pivonka 6 T. Culliver 

sen t rtloi 
9 artdrnc, 
Bbwd Inc t 

20 40 m 

ProJect No. 
106m222 I Hydro-Search, Inc. I Page 1 of 8 



Proloct: Rocky Flats Plant LOG OF BORING NO. 14-86 

Oat. DrIIIod 8/19/86; 8/28/86 Coordlnator 
Borlng Mothod kllw Stan AugerM Core around Surtaco Elovatlon 5846 

Depth Mater181 0orcrlptlon 

ARAPAEOE rORUATION 

11.0-13.O'-Sample. 
Recovered 2.0/2.0'-1002. 
CLAYSTONE: moderate 
yellovish brovn (1OYR 5/4) 
vith light gray (N 7) 
mottling; some iron 
staining and ironstone 
concretions; weathered; 
w. 
13.0-18.O'-Sample. 
Recovered 5.0/5.0'-1008. 
CLAYSTONE: Same as above: 
dry. 

7 - 1  
Rom8rkr Logged by: L. Pivonka & T. klliver checked by: 

1 

Pro joot No. 
106m222 Hydro-Search, Inc. I ~ a g e Z o f 8  



Projoct: Rocky Flats Plant ILOG OF BORING NO. 14-86 

Date Dri11.d 8/19/86; 8/28/86 Coordlnator 
Borina Mothod b l l m  Stem &germ Core around Surface ElOv.tlOn 5846 

ProJect No. 

Material Der crlpt Ion Depth 

106p06222 

unweathered: 

A Hydro-Search, Inc. P a g e 3 o f  8 

-Sample. 
2.0/2.5 '==80*. 
Same as above: 

-Sample. 
2.1/2.5'=84*. 

B b w d  Inch 
20 40 m 

Logged by: L. Pivonka 6 T. Qllliver Remark. 



Projoct: RDcky Flats Plant \LOG OF BORING NO. 14-86 

Date  DrIIled ~ 8/19/86; 8/28/86 Coordinate8 N 38866.4 E 22737.6 
Boring Method Hollow Stm &germ Core around Surface Elovatlon 5844.71 

Material Dorcriotion 

6-32.6'-Sample. 
ovared 1.0/1.0'=1002. 
0.9/1.0'=90%. 

YSTONE: dark gray (N 
massive: damp. 

Remark8 

32.6-37.0t-Sample. 
Recovered 4 .4 /4 .41=1002 .  
RQD 4.4/4.4'=1001. - 
medium gray ( N  5) massive 
well oorted; damp. 

37.0-42.3'-Sarnple. 
Recovered 4.1/5.3=77%. 
RQD 3.4/4.1'=83%. 

37.0-37.6'. C U Y S T O N E :  
dark gray ( N  3) : damp. 

I- 
bgged by: L. Pivonka & T. Gulliver 

'en t atior 
9 e r?r\ a nc 
B b w d  IncW 

20 40 m 



ProJect: Rocky Flats Plant LOG OF BORING NO. 14-86 

0.t. Drilled ~ 

amiatj; a/2am5 Coordlnateo N 38866.4 E 2 2 7 3 7 . ~  
Borlng Mothod bllw Sten kger/NC Core around 8urfaco Elovrtkm 5 9 4 4 . 7 1  

sorted: rounded: massive: 
damp. 

46.5-51.5'-Sample. 
Recovered 5.0/5.01=1001 
RQD 3.6/5.0'=721.. 

46.5-50.6'. SANDSTONE: 
light gray (N 7): very 
fine-grained: silty: 
carbonaceous siltstone 
laminae: coal coated 
joints with 40-50 degree 
dip from 47.5-48.0': 
moderately sorted: damp. 

~ 

Logged by: L. Piwmka & T. Qlliver 

'en t atlor R e a?01 ancc 
Dbwd Inch 

20 40 
l1l1 

Checked by: -Y&f 

Project No. 
IMP06222 Hydro-Search, Inc. I Pa- 5 of 8 



~~ - ~~ 

~ 

LOG OF BORING NO. 14-86 
Prolect: Rocky Flats Plant 

Date- Drillod . 8/19/86; 8281% Coordinator N 38866.4 E 22737.6 
Boring Mothod Hollow Stem P+rgerlNC Core around Surfaco Elevrtlon 5844.71 

Remark 8 

50.6-51.5'. SANDSTONE: 
light gray ( N  7); very 
fine-grained; silty; 
abundant coal partings: 
moderately sorted; damp. 

51.5-52.8'-Sample. 
Recovered 1.3/1.3'=100%. 
RQD 1.3/1.3'=100%. 

51.5-52.2'. SANDSTONE: 
light gray ( N  7); very 
fine-grained; silty; some 
coal partings: moderately 
sorted: damp. 

52.2-52.4'. SANDSTONE: 
light gray ( N  7); fine- 
grained; abundant 
carbonaceous detritus; 
moderately sorted; damp. 

52.4-52.8'. SANDSTONE: 
light gray ( N  7); fine- 
grained: laminated: 
moderately sorted; 
subrounded ; damp. 

52.8-56.3'-Sample. 
Recovered 2.9/4.5'=62%. 
RQD 1.8/2.9'=622. 

52.8-53.3'. SILTSTONE: 
dark gray ( N  3); clayey; 
venly laminated; damp. 

53.3-54.0'. CLAYSTONE: 
grayish black (N 2); 0.10' 
thick sandstone beds from 
53.7-54.0'; damp. 

54.0-55.0'. Lost core. 

55.0-56.3'. CLAYSTONE: 
---- grayish black (N 2); 

------ degree dip; damp. 

-- -_ -- 
----- Recovered 2.8/4.5'=62%. 
- - - - -  ---- RQD 1.8/4.5'=40%. 

- - - -  ----I ---- silty; laminated: 15 ---- --- ----- ---- - - - - -  ---- --- 56.3-60.9 * -Sample. ----- ---- ---- 
- - - - -  ---- - - - - -  ---- 

56.3-57.8'. CLAYSTONE: 
dark gray ( N  3 ) ;  silty; 

- - - -_ laminated: damp. 

- - - -  ---- 57.8-59.5'. Lost core. 
- - - - .  - - - -  - - - -  
--- - - - -  

~ b w a /  incti 
20 40 

3 - - 
Project No. 

106m222 Hydro-Search, Inc. Page 6 of 8 

20 40 1 

4 1 1 1 1 1  



Pro joct: Rocky Flats Plant LOG OF BORING NO. 14-86 

0.18 DrPIod . 8/ 19/86; 8/28/86 COOrdln8te8 N 38866.4 E 22737.6 
Borlng Mothod bllou Stan &germ Core Qround 8urfaco Elovrtlon 5844.71 

59.5-60.9'. SILTSTONE: 
dark gray (N 3 ) ;  clayey; 
laminated: 10 degree dip: 

60.9-65.9'-Sample. 
Recovered 5.0/5.01=1002. 
RQD 1.0/5.0'=202. 

60.9-63.2'. SILTSTONE: 
dark gray (N 3); clayey: 
laminated: 10 degree dip; 

63.2-64.5'. Lost core. 

64 - 5-65.9 ' . SILTSTONE: 
grayish black (N 2) to 
light gray (N 7); clayey; 
very fine-grained; 
laminated; damp. 

65.9-70.9'-Sample. 
Recovered 5.0/5.0'=100?. 
RQD 3.6/5.0'=722. 
SILTSTONE: grayish black 
(N 2) to light gray (N 7); 
clayey; very fine-grained; 
laminated; damp. 

Logged by: L. Pivonka 6 T. klliver 



Projoct: Ibcky Flats Plant LOG OF BORING NO. 14-86 

oat. Dr111ed *8/19/86; 8/28/86 Coordlnrtor N 38866.4 E 22737.6 
Borlng Mothod bllw Stem PLlgerhC Core around Surf aco E lov r th  5844.71 

Ma torid Ooacrlotlon 

70.9-74.5'-Sample. 
Recovered 3.6/3.6'=100%. 
RQD 2.6/3.6'=72%. 

Same as above: damp. 

grayish black (N 2): 
silty: laminated: damp. 

74.0-74.5'. Lost core. 

70.9-71.6'. SILTSTONE: 

f 
71.6-74.0'. CLAYSTONE: 

TOTAL DEPTH: 74.5' 

Romarkr L q @  by: L. Piwnka 6 T. alliver 
1111 

Pro joc t No. 
lcfjpo6222 I Hydro-Search, Inc. I P a g e a o f 8  



1986 
8/19 
8/29 

- 

8/19 
9/3 

913 
913 
915 

913 
913 
912 
8/20 

START 

P s I f m E  

1300 
0838 -- 

9/309oO - -- 
1625 
1100 -- 

-- 
1105 
1200 
1130 

-- -- 
1200 
0925 
1100 
1008 

-- 

WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION or C W R D S :  
-2737.6 

ELEVATION: GROUND LEVEL 58b4.71' 
TOPOF CASING 581rh.71' 

CONSTRUCTION nME LOG: DRILLING SUMMARY:  

TOTAL DEPTH Well: 55.36' &le: 74.00' 
BOREHOLE DIAMETER O.O0' - 7!i'' 
30.50' - 74.00': 4 3/4" 

DRILLER Bovles Brothers Drilling Co. 
15865 W. 5th Avenue, Golden, CO 

FINISH 
TASK - 

R A E  
1986 
8/19 
8 /29 
9 13 
- - - - 
8 /20 
9 I 3  

9/3 

- 
- 
913 
9/17 
- 
- 
9/3 
9/3 
9/2 
8 /20 

TrME 

I6 IO 
1343 
0917 
- 
- 

DRILL1 NG: 

Nc core 
Redm 

G E O P m S  LOGGING 

CASING: 
5" steel 
2" stainless 

elr(s) 0.00' - 30.%': Blade bit ;  30.00' - 
reanrer 

DRILLING FLUID o*OO' - 30.x)' : 

SURFACE CASING 5" x 33.16 steel w/ locking 

'I * 74.00': -111 . .  3 314 . b c n w 4  3/4" 

30.50' - 74.00': aFr/ water nu 'st 

1008 
1105 

1200 
1230 
1 100 

1202 
1020 
1 700 
1030 

- 
- 

FILTER PLACEMPn 

C E  MEPITI NG: 

CEVELCPMENT: 

OTHER: 
Bentonite 

Packer testing 

WELL DESIGN: 

BASIS:  GEOLOGIC LOG x GEOPHYSICAL LOG - 
USING STRING(S): C:CASING S-SCREEN -- 0.00' 3 0 . M ' L  - - -- 
- O.00L -- 39.42' C2 - - -- 
- 39.421 -- 55.36' SI - - -- 

WELL D EVE *-O P M E NT 

See Well Develomnt Surmary Sheet. 
- - - -- I -  -- 

CASING: C I  5" I.D. steel surface c;rsinP. 
~2 2" I.D. Sch. 5. t m  316 stairi- 

less steel. thrPadcd and flusB, 
&t'd. 

SCREEN: st 2" 1.D. %. 5 t m  3 16 stain- 

less steel. threded and flush 
iointed. 0.01O"wirewra~ screen, 
0.25' welded bottan caD. 

CENTRPLIZERS T w e  30% stainless steel 
46.79' - 48.02' 

c. 
c 

i r COMMENTS: 

No water encountered during drilling. 

TOD of stainless steel casing: 3 0 7  1 

c 
V 
W 
7 
0 
a n 

FILTER r,iATERICL 32-42 silica sand: 38.15' - 
55.36'; 16-20 silica sand: 55.36' - 56.85' 

CEMENT I 
0.00' - 35.40' 

OTHER 3/8" bentonite w l l e t s  
35.40' - 38.15' 
56.85' - 69.00' 

Cave fran 'ID to 69.00'. 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
ClIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

MATH CHECK BY 

METHOD REV. BY DEPT DATE DEPT DATE 

PREPARED BY 

RFW 10-05-003/A-5/85 



SHEET- of - 
CLI ENT/SU BJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 
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WELL 14-86 
T 

Time 
( m i n . )  

28.60 
29.00 
29.50 
30.00 
30.50 
31.00 
31.50 
32.00 
32.50 
33.00 
34.00 
35.00 
36.00 
37.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 
45.00 
47.00 
49.00 
51.00 
53.00 
57.00 
59.00 
61.00 
63.00 
68.00 
73.00 
78.00 
83 00 
88.00 
93.00 
98.00 

103.00 
113.00 
123.00 
133.00 
143.00 
153.00 

T' 
T Prime 

(min. ) 

0.60 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
17.00 
19.00 
21.00 
23.00 
25.00 
29.00 
31.00 
33.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
85.00 
95.00 
105.00 
115.00 
125.00 

Water S '  
Level Rsd Drwdn 
(ft. 1 

54.79 
54.59 
54.40 
54.22 
54.03 
53.84 
53.67 
53.51 
53.37 
53.23 
52.86 
52.58 
52.32 
52.00 
51.74 
51.71 
51.27 
51.02 
50.80 
50.58 
50.16 
49.74 
49.44 
49.16 
48.91 
48.48 
48.29 
48.11 
47.93 
47.52 
47.13 
46.75 
46.40 
46.05 
45.75 
45.44 
45.11 
44.57 
44.05 
43.51 
43.03 
42.53 

(ft. 1 

39.99 
39.79 
39.60 
39.42 
39.23 
39.04 
38.87 
38.71 
38.57 
38.43 
38.06 
37.78 
37.52 
37.20 
36.94 
36.91 
36.47 
36.22 
36.00 
35.78 
35.36 
34.94 
34.64 
34.36 
34.11 
33.68 
33.49 
33.31 
33.13 
32.72 
32.33 
31.95 
31.60 
31.25 
30.95 
30.64 
30.31 
29.77 
29.25 
28.71 
28.23 
27.73 

1.68 
1.46 
1.29 
1.18 
1.09 
1.01 
0.95 
0.90 
0.86 
0.82 
0.75 
0.70 
0.65 
0.61 
0.58 
0.55 
0.52 
0.50 
0.48 
0.46 
0.42 
0.39 
0.37 
0.35 
0.33 
0.29 
0.28 
0.27 
0.26 
0.23 
0.21 
0. ,19 
0.18 
0.17 
0.16 
0.15 
0.14 
0.12 
0.11 
0.10 
0.09 
0.09 

. 



T 
Time 

(min. ) 

163.00 
173.00 
183.00 
194.00 
203.00 
213.00 
228.00 
243.00 
258.00 
290.00 
303.00 
318.00 
333.00 
348.00 
363.00 
378.00 
408.00 
438.00 
468.00 
1248.00 
1318.00 
1368.00 
1428.00 
1488.00 
1548.00 
1603.00 
1668.00 
1728.00 
4133 .OO 
4803.00 

T. ' 
T Prime 

(min. ) 

135.00 
145.00 
155.00 
166.00 
175.00 
185.00 
200.00 
215.00 
230.00 
262.00 
275.00 
290.00 
305.00 
320.00 
335.00 
350.00 
380.00 
410.00 
440.00 
1220.00 
1290.00 
1340.00 
1400.00' 
1460.00 
1520.00 
1575.00 
1640.00 
1700.00 
4105.00 
4775.00 

WELL 14-86 
Water S '  
Level R s d  Drwdn 
( f t .  1 

41.88 
41.60 
41.12 
40.63 
40.28 
39.79 
39.06 
38.43 
37.82 
36.53 
36.06 
35.55 
35.07 
34.67 
34.19 
33.79 
33.01 
32.28 
31.63 
23.86 
23.49 
23.22 
23.00 
22.70 
22.48 
22.24 
22.03 
21.78 
17.28 
16.68 

( f t .  1 

27.08 
26.80 
26.32 
25.83 
25.48 
24.99 
24.26 
23.63 
23.02 
21.73 
21.26 
20.75 
20.27 
19.87 
19.39 
18.99 
18.21 
17.48 
16.83 
9.06 
8.69 
8.42 
8.20 
7.90 
7.68 
7.44 
7.23 
6.98 
2.48 
1.88 

0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
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WELL /+e 
AQUIFER TEST DATA PUMPING or 08s TlON WELL 

TYPE OFAQUIFER TEST - R C C b W  r.1 PUMPtNG or &$t DATA 
HOW 0 MEASURED clr //OU buc~-r+ PAGE- a OF-, 
HOW W.L.3 MEASURED 6dv MP/L by/ /  S o e r d c r  DEPTH OF  PUMP/AIRPIPE 
RAD./DIST. OWFROM PUMPING W E U  ,d PUMP ON: date time 

time MEAS. POINT FOR W.L.'s 
ELEVATION OF MEAS. POINT 

ul ~ t d p c r  rarerces;-, PUMP OFF: date .-, 
J DURATION OF AOUIFER TEST 

COMMENTS 

c c 

W 
z z  
0 2  

a m  
o w  

s o  
o a  
a n  

0 
a 
a 

CONS u LTI NG HY DROLOG I STS - GEOLO G I STS 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 14-86 

DATE TESTED: 9/2/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 32.46 - 43.64 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 10.86 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00045692 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 10.86 + 1.90 + 2.30 * 2.31 = 18.07 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000154 FT/MIN 
K = .00000078 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00429001 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 10.86 + 1.90 + 11.00 * 2.31 = 38.17 

R = BOREHOLE RADIUS = .16 FEET 

0 
K = HYDRAULIC CONDUCTIVITY = .00000683 FT/MIN 

K = .00000347 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00052039 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

0 

+ GAGE PRESSURE (IN FEET) 
= 10.86 + 1.90 + 2.40 * 2.31 = 18.30 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000173 FT/MIN 
K = .00000088 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 14-86 

DATE TESTED: 9 /2 /86  BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G . S . ) :  43.26 - 54.44 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 0 . 8 6  

Q L 
LN(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00122100 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 10 .86  + 1 . 9 0  + 2.20 * 2 . 3 1  = 1 7 . 8 4  

R = BOREHOLE R A D I U S  = . 16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000416 FT/MIN 
K = . 00000211  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00797079 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 . 8 6  + 1 . 9 0  + 9.00  * 2 . 3 1  = 3 3 . 5 5  

R = BJREHOLE RADIUS = . 16  FEET 

0 
K = HYDRAULIC CONDUCTIVITY = .00001444 FT/MIN 

K = .00000734 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .QQ037995 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 . 8 6  + 1 . 9 0  + 2 .30  * 2 . 3 1  = 1 8 . 0 7  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000128 FT/MIN 
K = .00000065 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 14-86 

DATE TESTED: 9/2/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.) : 53.91 - 65.09 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 10.86 

Q L 
W(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 10.86 + 1.90 + 1.70 * 2.31 = 16.69 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000049 FT/MIN 
K = .00000025 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00457975 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 10.86 + 1.90 + 20.00 * 2.31 = 58.96 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000472 FT/MIN 
K = .00000240 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .€lo013962 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 10.86 + 1.90 + 2.40 * 2.31 = 18.30 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000046 FT/MIN 
K = .00000024 CM/SEC 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
UELL SUR FACE CAS I NC STICK OF SI 
NUMBER DATE ELEVATION ELEVATION UP EASE - -  
1486 09/05/86 5844.71 5846.71 2.00 55.36 

09/08/86 
09/09/86 
09/11/86 
09/12/86 
09/13/86 
09/17/86 
10/13/86 
1 1 /26/86 
01 /01/87 
03/02/87 

05/06/87 
06/01/87 

04/0i/a7 

07/0a/87 
08/0s/a7 

i2/08/a7 

03114ia8 

09/28/87 
11/03/87 

01/07/88 
02/04/88 

04/11/88 

WATER 
DEPTH 
EELOU TOC 

20.90 
18.79 
2s. 22 
31.12 
34.23 
32.84 
25.68 
12.91 
10.64 
9.67 
9.67 
9.85 

10.77 
10.39 
10.90 
10.90 
10.50 
10.20 
9.70 
9.30 
9.90 
9.60 

10.1c 

WATER 
SURFACE 
ELEVATION 

5825.81 
5827.92 
5821.49 
5815.59 
581 2.48 

5821.03 
5833.80 
5836.07 
5837.04 

5836.86 
5835 -94 
5836.32 
5835 .81 
5835 .81 
5836.21 
5836.5 1 
5837.01 
5837.4 1 
5836.8 1 

5836.61 

5813 .a7 

5837.04 

5837.1 i 
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INDEX OF DATA 

Boring No.: 15-86 

Completed as well? Y e s  

Data in File 

- X Log of Borehole 

- x Well Construction Summaries 

- Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Wat,:r Level Data 

- x Saturated Thickness Hydrographs 

.- 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



I I I 

Material Dercriotion 

1 11; 
ARAPAHOE FORMATION m 1 I 1 

Remark8 beeed bv: L. Pivonka 

en trotion 
I ea% t ance 
B b w d  Inch) 

20 40 n-rr 



LOG OF BORING NO. 15-86 Project: Rocky Flats Plant 

Date Drllled 8/18/86 COOrdhte8 N 38862.9 E 22711.3 
Borlng Method t l o l l ~ ~  Stem Auger Qround Surf ace Elovatlon 5845.61 

M 8torlal Do r crlot ion 

12 .5 -13 .0 ' .  CLAYSTONE: 
dark yellowish brown (10YR 
4/2) : trace i r o n  s t a i n i n g :  
weathered; moist. 

13 .0 -15 .5  * -Sample. 
Recovered 2.5/2.5 '=1002.  
CLAYSTONE: l i g h t  o l i v e  
gray  ( 5 ~  6/1)  and dusky 
yellowish brown ( 1 0 ~ ~  
2 /21 ;  weathered: dry.  

15.5-18.0i-Sample. 
Recovered 2 . 5 / 2 . 5 * = 1 0 0 1 .  
CLAYSTONE: l i g h t  o l i v e  
gray  (5Y 6/11:  trace i r o n  
s ta ining :  weathered: dry.  

WJU DEPTH: 1 8 . 0 '  - 

Iemarkr Lo& bv: L. P i w n k a  



20 

.25 

,30 

' 35 

.40 

45 

' M  

G E O P m S  LOGGING: 
CASING: 

2" s t a i n l e s s  

WELL 15-86 

WELL CONSTRUCTION SUMMARY 

---- - - - - 
8/18 1705 8/18 1707 

- LOCATION of COORDS: 

a m  
8/18 
8/27 

8/18 

N 38862.9 E 22711.3 

---- 
1707 8/18 1720 
1725 8/18 1730 
1205 9/9 IOOC, 

1720 8/18 1722 

ELEVATION: GROUND LEVEL 5845.6 1 ' 
TOPOF CASING 5847*93'  

0.00' 4.09' CI 
4.09L 14.69' S1 
- 
- - - -- - - -- - - -- - - -- - - -- - - -- 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 14.69' Hole: 18.00' 
BOREHOLE DIAMETER 7k" 

- 
- - - -- - - -- - - -- - - -- - - -- - - -- 

DRILLER Bovles Brothers Dri l l ine  Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG h b i l e  B-57 
al~(s) Bull mse b i t  

~ 

DRILLING FLUID 

SURFACE CASING 

WELL DESIGN: 

FILTER MATERIAL 12-20 si l ica sand 
3.00' - 18.00' 

0.00' - 2.00' 
CEMENT Portland TWX I 

OTHER 3/8" b - n f o n k c g d l ~ r s  

CONSrrZUCTlON TIME LOG: 
START FINISH 

TASK - 
DRILL1 NG: 

r 1 8/18 I 1405 f 8/18 I 1705 pl' 

1-1-1-1- 

I-1-1-1- 
FILTER PtACEM 

CEMENTING: 
CEVELCPMENT: 

OTHER: 

---- 
I-I-I_/- 
I-I-I-J- 

WELL DEVELOPMENT 

See Well I k v e l o m n t  Sumrant Sheet. 

COMMENTS: 

Water encountered at 6.5' during d r i l l i n g  

Top of s t a i n l e s s  s t e e l  casing: 2 . 1 7  ' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
CLIENTISU WECT W.O. NO 

TASK DESCRIPTION 

PREPAREDBY DEPT DATE 

MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE 

TASK NO. 

RFW 10-05-003/A-5/85 



SHEET,, of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 
PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

24 J 

- -  - L 3-3 /', I' 

RFW 10-05-003/A-5/85 
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WELL 16-86 
Water S '  
L e v e l  Rsd Drwdn 

T 
Time 

(min. ) 

137.00 
147.00 
157.00 
167.00 
177.00 
187.00 
197.00 
212.00 
227.00 
257.00 
272.00 
287.00 
302.00 
317.00 
332.00 
347.00 
401.00 
437.00 
467.00 
497.00 
527.00 
557.00 
596.00 
1366.00 
1436.00 
1486.00 
1546.00 
1606. GO 
1666.00 
1721.00 
1786.00 
1846.00 
4257.00 
4809 00 
5756.00 
7116.00 
7551.00 
8491.00 
8756.00 
10011.00 

T' 
T Prime 
(min. ) 

125.00 
135.00 
145.00 
155.00 
165.00 
175.00 
185.00 
200.00 
215.00 
245.00 
260.00 
275.00 
290.00 
305.00 
320.00 
335.00 
389.00 
425.00 
455.00 
485.00 
515.00 
545.00 
584.00 
1354.00 
1424.00 
1474.00 
1534.00 
1594.00 
1654.00 
1709.00 
1774.00 
1834.00 
4245.00 
4797.00 
5744.00 
7104.00 
7539.00 
8479.00 
8744.00 
9999.00 

(ft.1 

41.63 
41.52 
41.44 
41.43 
41.34 
41.30 
41.29 
41.17 
41.11 
40.86 
40.77 
40.69 
40.58 
40.47 
40.40 
40.32 
39.97 
39.92 
39.77 
39.64 
39.54 
39.36 
39.04 
34.26 
33.86 
33.58 
33.29 
32.96 
32.61 
32.32 
32.00 
31.67 
21.72 
20.06 
17.50 
14.70 
13.83 
12.31 
11.62 
10.50 

(ft. 1 

31.45 
31.34 
31.26 
31.25 
31.16 
31.12 
31.11 
30.99 
30.93 
30.68 
30.59 
30.51 
30.40 
30.29 
30.22 
30.14 
29.79 
29.74 
29.59 
29.46 
29.36 
29.18 

24.08 
23.68 
23.40 
23.11 
22.78 
22.43 
22.14 
21.82 
21.49 
11.54 
9.88 
7.32 
4.52 
3.65 
2.13 
1.44 
0.32 

28.86 

0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



e WELL 16-86 
T T' Water S I  

Time T P r i m e  Level Rsd Drwdn 
(min . )  (min.)  (ft. 1 (ft.) 

12.70 
13.00 
13.50 
14.00 
14.50 
15.00 
15.50 
16.00 
16.50 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 

0.70 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 

27.00 15.00 
29.00 17.00 
31.00 19.00 
33.00 21.00 

e 
35.00 
37.00 
39.00 
41.00 
43.00 
47.00 
52.00 
57.00 
62.00 
67.00 
72.00 
77.00 
82.00 
87.00 
92.00 
97.00 
107.00 
117.00 
127.00 

23.00 
25.00 
27.00 
29.00 
31.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
95.00 
105.00 
115.00 

45.06 

44.69 
44.59 
44.46 
44.39 
44.32 
44.25 
44.17 
44.09 
43.99 
43.88 
43.76 
43.64 
43.54 
43.44 
43.35 
43.27 
43.19 
43.12 
43.00 
42.88 
42.79 
42.68 
42.62 
42.57 
42.52 
42.43 
42.38 
42.31 
42.22 
42.13 
42.12 
42.07 
42.00 
41.98 
41.92 
41.86 
41.85 
41.82 
41.75 
41.65 

44. a7 
34.88 
34.69 
34.51 
34.41 
34.28 
34.21 
34.14 
34.07 
33.99 
33.91 
33.81 
33.70 
33.58 
33.46 
33.36 
33.26 
33.17 
33.09 
33.01 
32.94 
32.82 
32.70 
32.61 
32.50 
32.44 
32.39 
32.34 
32.25 
32.20 
32.13 
32.04 
31.95 
31.94 
31.89 
31.82 
31.80 
31.74 
31.68 
31.67 
31.64 
31.57 
31.47 

1.26 
1.11 
0.95 
0.85 
0.76 
0.70 
0.65 
0.60 
0.56 
0.53 
0.48 
0.43 
0.40 
0.37 
0.34 
0.32 
0.30 
0.28 
0.27 
0.26 
0.23 
0.21 
0.20 
0.18 
0.17 
0.16 
0.15 
0.14 
0.13 
0.11 
0.10 
0.09 
0.09 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.05 

' 0.05 
0.04 



WELL /k-.r’b 
PUMPING or OBSERVATION W E L L  
PUMPING y!?ECOVE-TA 

- AQUIFER TEST DATA 
- L J U W  * A*) FA ,/ 

PAGEL OF& pc -v TYPE OF AOUIFER TEST 
HOW 0 MEASURED 46 4&/,2&ld 6 U C C W  6- 

HOW W.L.P MEASURE0 OL ~ a e ~ ; c  -e// ~ b - * d r r  DEPTH OF PUMP/AIRPIPE 

RAD./DIST. OWFROM PUMPING WELL a/ PUMP ON: date time 
MEAS. POINT FOR W.L.‘s ,des ah A-;flfl~- T * 59.- PUMP OFF: date time 
ELEVATION OF MEAS. POINT 

J DURATION OFAOUIFER TEST ’ 

COMMENTS 

:I- 
d 
W 
z z 
0 
u) 

W 
a 

HYDRO-SEARCH RENO. DENVER CONS ULTl NG HYDROLOGISTS- G EOLO G I S T I  



Z 

c 
0 

0 
a 

s 

c 
0 
W 
7 
0 
K 
n 

WELL /4-& AQUIFER TEST DATA PUMPING or OBSERYATION WELL 
rYPE OFAQUIFER TEST c T ~  / dqw*- Aec3YAy PUMPING 0r-Y DATA 
HOW Q MEASURED 4Yz QL/(c?J D u k c r  PAGE- d OF 3 

L-, // So".. 4- r DEPTH OF PUMP/AIRPIPE HOW W.L.3 MEASURED J L V  * /%( 

RAD./DIST. OWFROM PUMPING WELL ,J PUMP ON: dote time 
MEAS. POINT FOR W.L.'s E' -r .z n - rrzr nq PUMP OFF: dote time 
ELEVATION OF MEAS. POINT 

- 
DUR4TION OF AOUIFER TEST 

COMMENTS 

HYDRO-SEARCH RENO. DENVER CONS ULTI NG HY O R 0  LOG1 STS- GEOLO G I STS 
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WELL /6 g6 
AQUIFER - TEST DATA PUMPING or OBSERVATION WELL 

TYPE OF AOUIFER TEST 2fl, LA,,,- A r J Y C I - V  PUMPING or RECOVERY DATA 
HOW 0 MEASURED +* 00 //& hi \,- LP-? PAGEL OF- 
HOW W. L.3 MEASURED t3C;/-m< , a  / "-"p/y!!( DEPTH OF  PUMP/AIRPIPE 
RAD./OIST. O F m M  PUMPING WELL r' PUMP ON: date t ime 

/ - , . ,.-r r= PUMP OFF: date time MEAS. POINT FOR W.L.'s +' 7 d p  

ELEVATION OF MEAS. POINT 7 - DURATION OF AOUIFER TEST 

COMMENTS 

HYDRO-SEARCH R E r i o -  DENVER CONS ULTl NG HY DROLOGI STS - GEOLOG I STS 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 16-86 

DATE TESTED: 8 / 2 7 / 8 6  BY: T.  GULLIVER 
TEST INTERVAL. (FEET BELOW G . S . ) :  28 .68  - 3 8 . 6 8  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  5 . 0 9  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
x = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 1 4 7 2 3 1  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5 .09  + 1 . 3 2  + 2 . 7 0  * 2 . 3 1  = 1 2 . 6 5  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 7 6 6  FT/MIN 
K = . 00000389  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00332177  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5 .09  + 1 . 3 2  + 4 . 0 0  * 2 . 3 1  = 1 5 . 6 5  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00001397  FT/MIN 
K = . 00000710  Ci4/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 16-86 

DATE TESTED: 8/27/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 34.43 - 44.42 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. 1 : 5.09 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00057539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.99 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 2.80 * 2.31 = 12 

R = BOREHOLE RADIUS = .16 FEET 
8 8  

K = HYDRAULIC CONDUCTIVITY = .00000294 FT/MIN 
K = .00000149 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00089354 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.99 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 7.80 * 2.31 = 24.43 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000241 FT/MIN 
K = .00000122 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00093416 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.99 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 2.53 * 2.31 = 12.25 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000502 FT/MIN 
K = .00000255 CM/SEC 



PACXER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 16-86 

DATE TESTED: 8/27/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 42.59 - 52.59 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 5.09 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00002031 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 3.80 * 2.31 = 15.19 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000009 FT/MIN 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00114462 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 5.09 + 1.32 + 10.00 * 2.31 = 29.51 

K = HYDRAULIC CONDUCTIVITY = .00000255 FT/MIN 
K = .00000130 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00027077 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 5.09 i- 1.32 + 2.70 * 2.31 = 12.65 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000141 FT/MIN 
K = .00000072 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106B06222 
WELL NO. 16-86 

DATE TESTED: 8/27/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 52.43 - 62.43 

MATERIAL TESTED: ARAPAHOE SILTSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 5.09 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = ,00009269 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 3.80 * 2.31 = 15.19 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000040 FT/MIN 
K = .00000020 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00230638 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 15.00 * 2.31 = 41.06 

22 = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000370 FT/MIN 
K = .00000188 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00014215 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 5.09 + 1.32 + 4.00 * 2.31 = 15.65 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000060 FT/MIN 
K = .00000030 CM/SEC 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF OEPTH 
WELL SURFACE CASING STICK OF SI - -  NUMBER DATE ELEVATION ELEVATION Up BASE 

1686 09/02/86 5864.74 5866.60 1.86 45.06 
09/03/86 
09/04/86 
09/05/86 
09/06/86 
09/08/86 
09/09/86 
09/10/86 
09/11 /86 
09/12/86 
09/13/86 
09/ 13/86 
09/18/86 
10/13/86 
11/26/86 
01 /01/87 
02/01 /87 
04/01/87 
05/06/87 
06/01/87 
07/08/87 
08/06/87 
09/01 /87 
09/28/87 
11/03/87 
12/08/87 
01/07/88 
02/04/88 
03/14/88 
04/11/88 

UATER 
DEPTH 
BELOW TOC 

12.66 

34.75 
34.04 
36.26 
29.50 
37.92 
37.80 
37.34 
39.14 
39.23 
45.35 
30.71 
7.19 
5.68 
5.04 
5.15 
5.10 
9.79 
5.81 
6.40 
6.60 
6.80 
6.40 
6.00 
5.50 
5.30 
5.20 
5.30 
5.60 

38.94 

WATER 
SURFACE 
ELEVATION 

5853.94 
5827.66 
5831.85 
5832.56 
5830.34 
5837.10 
5828.68 
5828.80 
5829.26 
5827.46 
5827.37 
5821 .25 
5835.89 
5859.41 
5860.92 
5861.56 
5861.45 
5861 -50 
5856.81 
5860.79 
5860.20 
5860.00 
5859.80 
5860.20 
5860.60 
5861.10 
5861.30 
5861.40 
5861.30 
5861 -00  
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INDEX OF DATA 

Boring No.: 17-86 

Completed as well? Yes 

Data in File 

- X Log of  Borehole 

X Well Construction Summaries 

Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR. POND CLOSURE CHARACTERIZATION REPORT e ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Project: Rocky Flats Plant 
1 

ILOG OF BORING NO. i7-86 
I 

Date Drilled 8/14/86 Coordinate8 N 38752.3 E 22141.7 
Boring Method i-btim stem &per Ground Surf ace Elevation 5865.26 

0-0.5'-Sample. 
Recovered 0.5/0.51=1002. 
CLAY: grayish orange 

stringers: poorly sorted: 
unconsolidated: damp. 

5.0-8.01-Sample. 
Recovered 3.0/3.0*=1001. 
GRAVEL: dark yellowish 
brown (10YR 4/2) : 
interbedded granitic 
pebbles, sand, silt and 
clay: poorly sorted: 
subangular: wet. 

8.0-13.0'-Sample. 
Recovered 2.0/5.0'=402. 
8.0-12.5 . GRAVEL: dark 

12.5-13.0'. CLAYSTONE. 

Remark. Logged by: L. Piv0nk.a 

'en tration 
3 e 8% t a nc e 
Bbwd Incw 

20 40 
7 
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WELL 17-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or CWRDS: ELEVATION: GROUND LEVEL 5865 * 26 ' 
N 38752.3 E 22141.7 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 13.98' Hole: 19.20' 
BOREHOLE DIAMETER 

7\11 

. .  
DRILLER b ~ l @ S  BroQers Co. 

15865 W. 5th Avenue 
Golden. CO (Jim Horn) 

Bull nose b i t  
RIG &bile 557 

DRILLING FLUID None 

SURFACE CASING 5" x 5' steel w/ locking, 
cAn 

WELL DESIGN: 

BASIS: GEOLOGIC LOG & GEOMYSICAL LOG - 
CLLSING STRING(S): C:CASING S=SCREEN 
0.00' 3.73' - -- 
3.73'-13.98'sL l -  - -- 

CASING: C I  2" I.D. Sch. 5 tyOe 316 stain- 
less steel-threaded ard flush 
jointed. 

SCREEN: S I  2'' I.D. Sch. 5 tvDe 316 stain- 
less steel. threaded and f lush  
jointed. 0.010'' wire wrmd 
screen, 0.25' welded btt& cau. 

CENTRALIZERS T w e  3or, stainless steel 
7.97' - 9.09' 

FILTER MATERICL ''-20 sand 
2.50' - 14.00' 

CEMENT p O r r h & & F  I 
0.00' - 2.00' 

OTHER 3/8" bentonite wile tS 
2.00'- 2.50' 

14.00' - 15.25' 

TOP OF CASING 5866 * 55 ' 

CONSTRUCTION TIME LOG: 
I START I FINISH 

1-1-1-1- 

I-I-I-I- 
8/15 io40 8/15 1056 

9/2 9/22 0920 

- - - _. 

8/15 1100 8/15 I110 

8/15 1058 8/15 1100 
1025 8/15 8/15 1040 

---- 

CE M €PITI NG: 

OTHER: 
Bentonite 

WELL DEVELOPMENT 

See Well Developrrent Sumrary Sheet. 

COMMENTS: 

Water encountered at 4.8' durinp drilling. 

TOD of stainless steel casing,: 1.29 ' 

Cave fran 'LD to 15.25' 

CONS ULTI N G HY DROLOG I STS - G EOLOG I STS 



SHEET- of - 
CLIENT/SUBJECT . W.O. NO 

TASK DESCRIPTION TASK NO 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

__I_ - -- - - - -  - - _-_ 
. ~ . ~.. 

. / 7-86 

RFW 10-05-W3/A-5/85 

._ . 

_ _  . .. . .. . - 
. .. . ._ - . . - 

_. . . 

.. .- - 

. ~.. 

. - . __ .- . ._ . . I 

. . . . ... . 

. . . . . - .. . . - 
- .  - .. - 

. -. .. . __ . .- -. 
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T 
Time 

(min. ) 
24.00 
24.50 
25.00 
25.50 
26.00 
26.60 
27.30 
27.50 
28.00 
28.50 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
35.00 
36.00 
37.00 
38.00 
40.00 
42.00 0 44.00 
46.00 
48.00 
50.00 
52.00 
54.00 
56.00 
58.00 
63.00 
68.00 
73.00 
78.00 
83.00 
88.00 
93.00 
98.00 
103.00 
108.00 
118.00 
128.00 
138.00 

T' 
T Prime 
(min. ) 

0.50 
1.00 
1.50 
2.00 
2.50 
3.10 
3.80 
4.00 
4.50 
5.00 
5.50 
6.50 
7.50 
8-50 
9.50 
10.50 
11.50 
12.50 
13.50 
14.50 
16.50 
18.50 
20.50 
22.50 
24.50 
26.50 
28.50 
30.50 
32.50 
34.50 
39.50 
44.50 
49.50 
54.50 
59.50 
64.50 
69.50 
74.50 
79.50 
84.50 
94.50 

104.50 
114.50 

WELL 15-86 
Water S I  s-(sA2/2b) 
Level Rsd Drwdn b-10.36 ft. 
(ft. 1 (ft- 1 (ft. 1 
10.94 6.61 4.50 
10.87 6.54 4.48 
10.82 6.49 4.46 
10.82 6.49 4.46 
10.82 6-49 4.46 
10.80 6.47 4.45 
10.82 6.49 4.46 
10.75 6.42 4.43 
10.76 6.43 4.43 
10.74 6.41 4.43 
10.72 6.39 4.42 
10.72 6.39 4.42 
10.69 6.36 4.41 
10.65 6.32 4.39 
10.64 6.31 4.39 
10.59 6.26 4.37 
10 e 59. 6.26 4.37 
10.57 6.24 4.36 
10.54 6.21 4.35 
10.51 6.18 4.34 
10.48 6.15 4.32 
10.42 6.09 4.30 
10.43 6.10 4.30 
10.41 6.08 4.30 
10.37 6.04 4.28 
10.36 6.03 4.28 
10.34 6.01 4.27 
10.30 5.97 4.25 
10.28 5.95 4.24 
10.23 5.90 4.22 
10.22 5.89 4.22 
10.17 5.84 4.19 
10.09 5.76 4.16 
10.06 5.73 4.15 
10.01 5.68 4.12 
9.98 5.65 4.11 
9.90 5.57 4.07 
9.86 5.53 4.05 
9.63 5.30 3.94 
8.86 4.53 3.54 
7.87 3.54 2.94 
7.01 2.68 2.33 
6.38 2.05 1.85 

1.68 
1.39 
1-22 
1.11 
1.02 
0.93 
0.86 
0.84 
0.79 
0.76 
0.72 
0.66 
0.62 
0.58 
0.54 
0.51 
0.48 
0.46 
0-44 
0.42 
0.38 
0.36 
0.33 
0.31 
0.29 
0.28 
0.26 
0.25 
0.24 
0.23 
0.20 
0.18 
0.17 
0.16 
0.14 
0.13 
0.13 
0.12 
0.11 
0.11 
0.10 
0.09 
0.08 



T 
Time 
(min. ) 
148.00 
158.00 
168.00 
178.00 
188.00 
198.00 
208.00 
223.00 

T' 
T Prime 
(min. ) 
124.50 
134.50 
144.50 
154.50 
164.50 
174.50 
184.50 
199.50 

Water 
Level 
(ft. 

5.89 
5.49 
5.24 
5.07 
4-98 

4.83 
4.73 

4.89 

WELL 15-86 
S '  s-(sA2/2b) 

Rsd Drwdn b110.36 ft. 
(ft* (ft. 1 

1,56 1.44 
1.16 1.10 
0*91 0.87 
0.74 '0.71 
0.65 0.63 
0.56 0.54 
0.50 0.49 
0.40 0.39 

0.08 
0.07 
0.07 
0.06 
0.06 
0.05 
0.05 
0.05 



I- 
AQUIFER TEST DATA &kG(OeSgT ION  W E L L  

PUMPING or RECOVERY DATA + $Schcrr+ ~ P E  OFAOUIFER TEST re*a-/o* 

HOW 0 MEASURED *= 01 bwckcf PAGE- OF 
HOW w.L:s MEASURED *L,--c w c r ~  - de DEPTH OF PUMP/AIRPIPE 

MEAS. POlNf FOR W.L.'s / *  a 
ELEVATION OF MEAS. POINT 

Rm./oig. OF/FROM PUMPING W E ~  .- ? "  

PUMP PUMP OFF: ON: date date .--g&gp- ;;;- P YC 

7 DURATION OF AOUIFER TEST 

HYDRO -SEARCH RENO OENVER CONS ULTl NG HYDROLOGISTS - G EOLO G I STS 



c 

L 

WELL lflHHd AQUIFER TEST SATA PUMPING or OBSERVILtlON WELL 
TYPE OFAOUIFERTEST , ?a&na+ A;cr L 
HOW Q MEASURGD 7 &/!!*N 

HOW w.L.'~ MEASURED J,, /,- P/c w E u  .CooMbC R DEPTH OF PUMP/AIRPIPE 
RAD./OIST. OF/FROM PUMPING W E L L  PUMP ON: date 
MEAS. POINT FOR W.L.'s A. >;#is &,* Pvc PUMP OFF: date 

time 

CONS ULTl NG HY DROLOG I STS - G EOLO G I STS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
UELL SURFACE CASING STICK OF SI 
NUMBER DATE ELEVATION ELEVATION UP EASE 

1586 09/04/86 5845.61 5847.93 2.32 14.69 
09/05/86 
09/06/86 

10/13/86 
11 /26f 86 

09/0am 

oi/oi/a7 
02/01/a7 
04/0i/a7 
05106ia7 

07/0a/a7 
oa/o4/a7 
oa105ia7 
09/01 /a7 
09/2a/a7 

12/oa/a7 

06/01/87 

1 1 /03/87 

01/07/88 
02/04/88 
03/14/88 
04/11/88 

UATER 
DEPTH 
BELOU TOC 

7.05 
7.17 
7.05 
6.67 
6.60 

6.67 
6.40 
4.96 
5.44 
6.71 
6.70 
7.10 
7.00 
6.80 
7.10 

6.70 
6.70 
6.70 
6.60 
6.70 

6.89 

6.80 

UATER 
SURFACE 
ELEVATION 

5840.88 
5840.76 
5840.88 
5841.26 
5841.33 
5841.04 
5841.26 
5841 e 53 
5842.97 
5842.49 
5841.22 
5841.23 
5840.83 
5840.93 
5841 ~ 13 
5840.83 
5841.13 
5841.23 
5841.23 
5841.23 
5841.33 
5841.23 
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INDEX OF DATA 

Boring No.: 16-86 

Completed as well? Yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- X Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

- 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Projoct: RDcky Flats Plant (LOG OF BORING NO. 16-86 
I 

Coordinator N 38759.9 E 22159.7 Dat-• Drillod 8/15/85; 8/25/86 
Borlng Mothod Mlm Sten Auger/NC Core Qround Surfaco Elevation 5864.74 

Material Dercrigtlon Depth 

0-0.4*-Sample. 
Recovered 0.4/0.4@=1002. 
GFtAVEL: dark yellowish 
orange (10YR 6/6) sandy, 
silty, and clayey: subang- 
ular grains of feldspar 
and quartz: poorly sorted: 

Recoverea 4.0/4.6*=87?. 
CLAY: dusky yellowish 

ly sorted: subangular 
ubrounded gravel: 
nsolidated: dry to 

\unconsolidated; moist. 

6.5-7.01-Sample. 
Recovered 1.5/1.51=100%. 
CLAY: dark yellowish 
brown (10YR 4/2) : silty: 
trace iron staining: 
unconsolidated: damp. 

ARAPAHOE FORMATION 

7.0-10.5'-Sample. 
Recovered 3.5/3.5'=100:. 
CLAYSTONE: dark yellowish 
brown (10YR 4 / 2 )  : silty 
trace iron staining: 
laminated: weathered: d r y .  

10.5-13.01-Sanple. 
Recovered 2.5/2.5'-1001. 
CLAYSTONE: dark yellovish 
brown (10YR 4/2); silty: 
trace iron staining: 
laminated: weathered: dry. 

13.0-18.0'-Sample. 
Recovered 4.0/5.0'=80%. 
CLAYSTONE: dark yellowish 
brown (10YR 4/2): silty: 
iron stained; laminated: 
weathered; dry. 

'en t ation 
1 e s?r< anc e 
Wows/ lnchl 

20 40 m 



Project: Rocky Flats P l a n t  ILOG OF BORING NO. 16-86 

Material Dercription 

18.0-23.O1-Sample. 
Recovered 4.3/5.0'=862. 
CLAYSTONE: medium gray (1 
5)  ; silty: laminated; 
unweathered: dry. 

23.0-26.01-Sample. 
Recovered 3.0/3.01-1002. 
CLAYSTONE: medium gray (I  
5 ) ;  silty; trace iron 
staining: laminated; dry. 

26.0-28.11-Sample. 
Recovered 2.1/2.1=1001. 
RQD 1.9/2.1'=902. 
CLAYSTONE: medium gray ( E  
4); carbonaceous laminae: 
some limonitic partings; 
damp. 

28.1-32.8'-Sample. 
Recovered 4.7/4.7'=1002. 
RQD 4.7/4.7*=1002. 
CLAYSTONE: medium gray (a 
4); carbonaceous laminae; 
some limonitic partings; 
damp. 

32.8-34.O1-Sampie. 
Recovered 1.2/1.2i=1002. 
RQD 1.2/1.2'=1002. 
CLAYSTONE: Same as above 
damp. 

34.0-39.0i-Sample. 
Recovered 3.8/5.0'=768. 
RQD 3.4/3.8'=902. 

34.0-35.2'. Lost core. 

35.2-37.0'. C L A Y S M N E :  
medium gray ( N  4) ; 
carbonaceous laminae: somt 
limonitic partings; damp. 

37.0-39.0'. CLAYSTONE: 
Same as above: damp. 

39.0-44.O1-Sampie. 
Recovered 5.0/5.Oi=1O02. 
RQD 5.0/5.0'=1002. 

39.0-40.1'. CLAYSTONE: 
Same as above: damp. 

Remarks ID@ by: L. Pivonka 6 T. Cblliver 

en t atlon 
I e *?A anc e 
Bbwd Inch) 

20 40 rrrr 



Pr 0 ject: Rocky Flats Plant  ILOG OF BORING NO. 16-86 

Date Drilled 8/15/86; 8/25/86 Coordlnat@a N 38759.9 E 22159.7 
Borlng Method lbllu~ Stan Auger/NC Core Qround Surface Elevatlon 5864.74 

Mat erld Dorcr iptlon Depth 

Romarkr Logged by: L. Pivonka & T. Gulliver 

en t ation 
I e ah\  an c e 
3kwd IncN 

20 40 
Trll 



Proloct: Rocky Flats P lant  ILOG OF BORING NO. 16-86 

Onto Driilod 8f 15/86; 8/25/86 Coordinator N 38759.9 E 22159.7 
Boring Method Hollaw Stem AugerfK Core around Surtaco Elovatlon 5864.74 

Material Dorcrigtlon 

54.0-54.5'. CLAYSTONE: 
medium dark gray (N 4) ; 
massive: damp. 

54.5-59.0'. SILTSTONE: 
dark gray (N 3) and very 
Fine-grained light gray (N 
7) sandstone: even 
interlaminated; damp. 

QD 2.5/5.0'=502. 
59.2-60.7'. SILTSTONE: 
m e d i u m  gray (N 5); clayey: 

60.7-61.4'. CLAYSTONE: 
grayish black (N 2); 
laminated; damp. I 
61.4-64.0'. CLAYSTONE: 
medium gray (N 5); silty; 
laminated; damp. I 
I 

TOTAL DEPTH: 64.0' 

'en t etior 
I e *?e\ anc a 
Bbwd lnctt 

20 40 m 

i 
Romrrkr bogged by: L. Pivonka 6 T. Culliver Checked by:, 

106Po6222 Hydro-Search, Inc. Page 4 of 4 
Project No. 
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- WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND L M L  5864.7h I 

N 38?59.9 E 2 2 1 5 9 . 7  5866 6o ' TOP OF CASING 

DRILLING SUMMARY: CONSRUCTION TIME LOG: 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

US ING  SlRING(S): C-CASING S=SCREEN 

GEOPHYSICAL LOG - 
0.00' 26.00' C1 I - 
0.00' - 39.06' Q - 
39.06' - --I 45.06' SI - 

- I 

CASING: C I  5" I.D. steel surface casing = 2" T.D., %. 5 ,  Type 316 stain- 
less steel, threaded arri f l u s h  

C E  M EEITl NO: 

CEVELCPMEHT: 
OTHER: 
Bentonite 

I 

---- 8/15 I 1330 18/15 I 1530 
8/25 0920 8/25 1200 ---- 
8/27 1700 1725 8/27 ---- - - - - 

---- 
8/28 1018 8/28 ION 
8/28 1130 8/28 1135 , 

9/21725 9/18 1240 

-- - ,-I 

, 

8/28 1040 8/28 la1 
I ---- --- 8/28 I 0945 I 8/28 I-, 0948 I 

-1-1-1- 
WELL DEVELOPMENT 

See Well Dweloprent SCmMry Sheet. 

less steel, threaded arrl flush 
jointed, 0.010" wire sereen 
0.25' welded bottan cap. 

CENTRALIZERS &P 304 s m - 1  
40.49' - 41.73' 

COMMENTS: 

No water encountered during drilling. 

TOD of stainless steel casin~:  1 .86 '  

37.65' - 45.06' 
CEMENT h r r w  I 
0.00' - 35.25' 
OTHER 318'' bentonite pellets 
35.25' - 37.65' 
35.06' - 47.15' 
10-20 silica sarri: 47.15' - 64.00' 

Re& fm 26.00' - 45.00' 

CONS ULTl N G HY 0 ROLOG I STS - G EO LO G I STS 



SHEET- of - 
CLIENT/SU BJECT W.O. NO. 

TASKDESCRIPTION TASK NO. 

APPROVED BY PREPARED BY DEPT DATE 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 



SHEET- of - 

PREPAREDBY DEPT DATE 
MATH CHECK BY DEPT DATE 

- 
APPROVED BY 

METHOD REV. BY DEPT DATE 

J 

DEPT DATE 

RFW 10-05-003/A-S/ 85 



12:20:39.06 A I R L I F T  - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-OC 
ic19t 

RAW DATA 

WELL # 17-86 

WELL DIAMETER= 7.25 INCHES 
CASING DIAMETER= 2.00 INCHES 
VOLUME OF WATER= -19 GALLONS* 
LENGTH OF AQUIFER TESTED= 9.35 FEET 
VALUE OF HO= 1.17 FEET 
S T A T I C  WATER LEVEL= 4.63 FEET 
LENGTH OF SCREEN= 13.98 FEET 
WATER TABLE TO BOTTOM O F  WELL= 9.35 FEET 

p Actuq/ vo/ulne 04 wafer fernowed vlof r e c o r d e d .  0J9 g a l l o n s  back- 
c a I c k l A f c d  &~ Jwsf recurded f cs ,d  
dc(xwdowvt < I. 17 4%). 

SLUG TEST DATA: 

T I M E  WATER LEVEL T I M E  S I N C E  TEST 
(FEET)  BEGAN (MINUTES) -----___ _____------ --------------- 

14. 7.15 5.80 42.25 
14. 7.30 5-80 42.50 
14. 8. 0 5.80 43.00 
14. 8.30 5.78 43.50 
14. 9. 0 5.72 44.00 
14. 9.30 5.71 44.50 
14.10. 0 5.70 45.00 
14.11. 0 5.65 46.00 
14.12. 0 5.61 47.00 
14.13. 0 5.58 48.00 
14.14. 0 5.53 49.00 
14.15. 0 5.50 50.00 
14.16. 0 5.48 51.00 
14.17. 0 5.47 52.00 
14.18. 0 5.44 53.00 
14.19. 0 5.39 54.00 
14.20. 0 5.39 55.00 
14.21. 0 5.39 56.00 
14.22. 0 5.39 57.00 
14.23. 0 5.38 58.00 
14.25. 0 5.38 60.00 
14.30. 0 5.28 65.00 
14.36.30 5.21 71.50 
14.40. 0 5.22 75.00 
14.50. 0 5.12 85.00 
15. 0. 0 5.10 95.00 
15.10. 0 5.01 105 .. 00 
15.20. 0 5.01 115.00 
15.30. 0 5-01 1 2 5  -00 



12:20:42.57 A I R L I F T  - RECOVERY A N A L Y S I S  FOR WELL 17-86 THU 06-0' 

WELL # 17-86 

WELL DIAMETER= 7.25 INCHES 
CASING DIAMETER= 2.00 INCHES 

LENGTH OF AQUIFER TESTED= 9.35 FEET 
VALUE OF HO= 1.17 FEET 
S T A T I C  WATER L E V E L =  4.63 FEET 

VOLUME OF WATER REMOVED OR ADDED TO WELL= -19 GALLONS 

SLUG TEST DATA:  

T I M E  S I N C E  TEST 
BEGAN (MINUTES)  

42.25 
42.50 
43.00 
43.50 
44.00 
44.50 
45.00 
46.00 
47.00 
48.00 
49.00 
50.00 
51.00 
52.00 
53.00 
54 - 00 
55.00 
56.00 
57.00 
58.00 
60.00 
65.00 
71.50 
75.00 
85.00 
95.00 
105.00 
115.00 
125.00 

--------------- 
WATER LEVEL 

( F E E T )  

5.80 
5.80 
5.80 
5.78 
5.72 
5.71 
5.70 
5.65 
5.61 
5.58 
5.53 
5.50 
5.48 
5.47 
5.44 
5.39 
5.39 
5.39 
5.39 
5.38 
5.38 
5.28 
5.21. 
5.22 
5.12 
5.10 
5.01 
5.01 
5.01 

----------- 
DRAWDOWN 

( F E E T )  

1.17 
1.17 
1.17 
1.15 
1.09 
1.08 
1.07 
1.02 
-98 
.95 
90 
-87 
-85 
-84 
-81 
- 76 
-76 
-76 
.76 
.75 
- 75 
-65 
Ij 58 
.59 
-49 
-47 
.38 
.38 
- 38 

-------- 
HEAD R A T I O  

---------- 
1.000 
1 - 000 
1.000 
-983 
-932 
.923 
-915 
-872 
- 838 
-812 
-769 
-744 
-726 
.718 
-692 
-650 
-650 
-650 
.650 
.641 
- 641 
-556 
* 496 
-504 
-419 
-402 
-325 
-325 
-325 

RECIPROCAL T I M ,  
( l / M I N U T E S )  

-024 
.024 
-023 
-023 
-023 
-022 
.022 
-022 
-021 
-021 
1020 
-020 
-020 
.019 
-019 
.019 
- 018 
-018 
- 018 
-017 
.017 
.015 
.014 
-013 
-012 
- 0 1 1  
-010 
- 009 
-008 

-------------- 



12:20:46.25 AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-09-19E 

WELL # 17-86 

PERMEABILITY EASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD 

PERMEAEILITY=3.77E-O4/ MATCH TIME (IN MINUTES) 
STORAGE COEF= 7.61E-02* ALPHA 

ALPHA=l.OOE-OS MATCH TIME= 5.43E+01 
PERMEABILITY= 6.95E-06 CM/SEC 
STORAGE COEFz7.61E-07 
CORRELATION NUMBER= I99 

COMPUTER CALCULATES 

PERMEABILITY EASED ON REGRESSION FIT OF HEAD RATIO DATA 

HVORSLEV PERMEAEILITY=6.48E-O4 / LAG TIME 
EOUWER PERMEAEILTY=7.66E-04 * -SLOPE 

COMPUTER CALCULATES 
HVORSLEV PERMEABILITY=6.47E-O6 CM/SEC 
EOUWER PERMEABILITY=4.75E-O6 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= - 1 7  
SLOPE=-S.98E-03 

Y ON X 
INTERCEPT= -20 
SLOPE=-6.42E-03 

CORRELATION COEFFICIENT= -.97 
CALCULATIONS INDICATE THAT A VALUE OF 5-03 FEET FOR HO 

OR A VALUE OF -964 INCHES FOR EFFECTIVE CASING DIA. 
MAY YIELD BETTER RESULTS 

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES ME7 

PERMEABILITY=l.lOE-O4 / SLOPE 
PERMEAEILITY=Z.07E-O6 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= -.12 
SLOPE= 5.20E+01 

INTERCEPT= - - 1 5  
Y ON X 

SLOPE= 5.39E+01 
CORRELATION COEFFICIENT= -98 



12:21:59.69 A I R L I F T  - RECOVERY A N A L Y S I S  FOR WELL 17-86 THU 06-09 

* METHOD 1 I S  HVORSLEV  
METHOD 2 I S  COOPER,  BREDEHOEFT,  AND PAPADOPULOS  
METHOD 3 IS FERRIS AND KNOWLES 
METHOD 4 I S  BOUWER 
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CONS ULTl NG HY DROLOGJ STS - GEOLbG 
- (  

HYDRO-SEARCH RENO DENVER 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
WELL SURFACE CASING STICK OF SI 
NUMBER DATE ELEVAT I ON ELEVATION UP BASE 

1 786 09/02/86 5865.26 5866.55 1.29 13.98 
09/05/86 
09/06/86 
09/08/86 
09/09/86 
09/ 1 7/86 
09/ 1 9/86 
09/22/86 
09/25/86 
10/13/86 
11/26/86 
01/01/87 
02/01/87 
04/01/87 
05/06/87 
06/01 /87 
07/08/87 
08/ 05 /87 
09/01 /87 
09/28/87 
11/03/87 
12/08/87 
01/07/88 
02/04/88 
03/14/88 
04/11/88 

UATER 
DEPTH 
BELOU TOC 

6.49 
6.54 
6.50 
6.22 
6.31 
6.46 
6.50 
6.33 
6.43 
6.10 
6.35 
6.42 
6.35 
4.54 
5.10 
5.84 
5.70 
6.10 
6.00 
6.30 
6.10 
6.40 
6.40 
6.30 
6.20 
5.20 

WATER 
SURFACE 
ELEVATION 

5860.06 
5860.01 
5860.05 
5860.33 
5860.24 
5860.09 
5860.05 
5860.22 
5860.12 
5860.45 
5860.20 
5860.13 
5860.20 
5862.01 
5861.45 
5860.71 
5860.85 
5860.45 
5860.55 
5860.25 
5860.45 
5860.15 
5860.15 
5860.25 
5860.35 
5861.35 



# 

3 

0 0 0 0 0 0 
7 % a t r3 N 

0 0 0 0 
0 cn a b 
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INDEX OF DATA 

Boring No.: 18-86 

Completed as well? Y e s  

Data in File 

X Log of Borehole 

- x Well Construction Summaries 

Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

x Water Level 3 a t a  

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Project: &ky Flats Plant ILOG OF BORING NO. 18-86 

Date D r l h d  8 12 1 I86 to 8 /22 186 Coordinate8 N 38532.4 E 22729.8 

Project No. 
106m222 Hydro-Search, Inc. 

Eoring Method . 

Page 1 of ! 

l-bllw Sten Auger Ground Surface Elevation 5882.82 
~~ 

Mat erld De8 crip t ion 

ARTIFICAL FILL 

0-0.6'-Sample. 
Recovered0.6/0.6'=100%. 
GRAVEL: pale yellowish 
brown (lOYR 6/2) ; granite 
and quartzite sandy 
gravel ; poorly sorted: I unconso1idated;dry. 
I 
0.6-5.O0-Sample. 
Recovered3.4/4.4'=77%. 
CLAY: moderateyellowish 
brown (lOYR 5/4) and dark 
yellowish brown (lOYR 
4/2) ; silty: tracegray 
micaceousquartzite 
cobb1es;poorlysorted: \ hard ; damp. 
5.0-8.08-Sample. 
Recovered0.0/3.0~=0%. 

/ 
ARAPAHOEFORMATION 

8.0-10.5'-Sample. 
Recovered2.5/2.5'=100%. 
CLAYSTONE: medium light 
gray (N 6) to grayish 
black (N 2 )  withdark 
yellowish orange (lOYR 
6/6) mottling; sandy: 
sandyironstained 
intervalsfrom8.0-8.2' 
and 9.5-10.3 : dry. 

TOTAL DEPTH: 10.5 ' 

Remarkr b& by: L. Pivonka 

'en tration 
3 e 8% t a nc e 
Bbwd IncN 

20 40 
7-n-r 

i 



t- 
V 
W 
7 
0 
K n 

GEOPHYS. LOGGING: 
CASING: 

812 

14 

,I6 

ia 

20 

-- 
-- 
- - 

WELL 18-86 

WELL CONSTRUCTION SUMMARY 

1-1- 

. LOCATION or COORDS: 
N 38532.4 F 7?739*8 

8/26 
8/26 
913 

8/26 
8/26 

5882 .a21 
5885.49 

ELEVATION: GROUND LEVEL 

TOP OF CASING 

-- 
0840 
0846 
1015 

0842 
0835 

-- 
-- 
-- 

~~ 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 7.50' 
BOREHOLE DIAMETER 74" 

DRILLER Boyles Brothers Drilling CO. 

Hole: 10.50' 

15865 W. 5th Avernip 
Golden, CO (Jim Horn) 

RIG &bile B-57 
~ l ~ ( s )  Bull nose bit 

DRILLING FLUID None 

SURFACE CASING 5" - -- x 5' steel w/ locking 8/26 
8/26 

8/26 
8/260834 

913 WELL DESIGN: 

0837 
0842 

0840 

1015 

BAS  IS: GEOLOGIC LOG 

a S I N G  STiilNG(S): C -  CASING S:SCREEN 

GEOPHYSICAL LOG _. 

0.00' 3.74' c1 - 
3.74'- 7.50' si 1 - 

SCREEN: SI -ai* 

0.010" KFre WraD s m  
0.25' welded bottau caD. 

CENTRALIZERS Type 3W-4 stainless steel 
4.84' - 6.01' 

FILTER NATERICL 32-42 Silica Sand 

3.00' - 8.00' 

0.00' - 2.00' 

2 . 0 0 ' -  3.00' 

CEMENT Portland T w e  I 

OTHER 3/8" Bentonite Pellets 

CONSIRUCTION TIME LOG: 

I =  
TASK - 

DRILL ING:  
18/21 I0937 7 p  aumr 

2" stainless I 8/26 1 0836 

FILTER PLACEMPCI 

C E M EFlTl NO: 
CEVELCPMENT: 

OTHER: 
Bentonite 

FINISH 

L A I C 1  1986 rlME 

8/21 1023 I 
-I- 

- I  - 

-I- 

~ 

WELL DEVELOPMENT 

See Well helopnent Surmarv Sheet. 

COMMENTS: 

No water encorn tered during drilling. 

CONS ULTl N G HY DROLOGl STS - G EOLO G I STS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUNO TOP OF DEPTH 
UELL SURFACE CASING STICK OF SI - -  NUMBER DATE ELEVATION ELEVATION UP BASE 

1886 09/03/86 5882.82 5885.49 2.67 7.50 
10/13/86 
1 1 /26/86 
01/01/87 
o2101187 
04/01/87 
05/06/87 
061oi/a7 
07/08/87 
08/06/87 
09/01 /87 
09/28/87 
1 1 103187 
1 2/08/87 
01/07/80 
02/04/88 
03/14/88 
06/11/88 

UATER 
DEPTH 
BELOV TOC 

-1.00 
-1 .oo 
-1 .oo 
-1.00 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1.00 
-1 .oo 
-1 .oo 
- 1  .oo 
-1.00 
-1 .oo 
-1.00 

UATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 





INDEX OF DATA 

Boring No.: 20-86 

Completed as well? Yes 

Data in File 

x Log o f  Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

e SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG OF BORING NO. 1046 

Ground Surf ace Elevatlon 5960.47 

Pr 0 ject: b c k y  Flats P l a n t  

Date Orlllod 9/4/86 COOrdhat88 N 38110.3 E 21253.7 
Boring Method ~ ~ollaJ stan Auger 

0-2.0'-Sample. 
Recovered1.7/2.0'=852. 
SAND: grayishorange 
(10YR7/4)todark 
yellowishorange (10YR 
6/6) fine- to coarse 
grained sand : some 
granitic pebbles and 
cobbles: fragments of 
mediumgray (N 5) 
c1aystone:noapparent 
bedding : poorly sorted : 
unconso1idated:dry. 

CEMENT RUBBLE : dry. 

-PAHOE FORMATION 

12.5-17.5'-Sampie. 
Recovered5.0/5.0~=100%. 

dark yellowish orange 
(10YR 6/6) : silty: damp. 

12.5-14.8'. CLAYSTONE: 

L 

2.0-4.O8-Sample. 
Recovered2.0/2.0'=100%. 
GRAVEL: dark yellowish 
orange (lOYR 6/6) granite 
and quartzite pebbles and 
cobbles : some very 
fine-grainedsand: 
slightlyca1careous;no 
bedding evident: poorly 
sorted:unconsolidated; 
dry. 

4.0-6.SS-Sample. 
Recovered0.3/2.5'=12%. 
GFAVEL: dark yellowish 
orange (10YR6/6)granitic 
pebbles and cobbles: some 
fine-grainedsand:poorly 
sorted;unconsolidated; 
dry. 

6.5-7.S8-Sample. 
Recovered O/ 1 0 =0% . 
BOULDER: drilled out 
largequartziteboulder. 

7.5-12.5'-Sample. 
RecoveredO.1/5.0'=2%. 
7.5-lO.O'-Cuttinqs. 

)en ttatlor 
Re 8%5 t anct 
:Blows/ Inch 

20 40 rn 



ILOG OF BORING NO. 20-86 
Project: Rocky Flats Plant 

I 

Date Drilled 9/4/86 Coordinate8 N 38110.3 E 21253.7 
Boring Method tbllaw Stem Auger Ground Surface Elevation 5960.47 

Mat er id De8 criot ion 

14.8-17.5'. CLAYSTONE: 
greenish gray (5GY 6/1) to 
dark gray (N 3 ) : some 
black (N 1) organic 
fragments: interbedded 
sand layers consisting of 
mediumto fine-grained 
sand and silty sand. well 
sorted : damp. 

17.5-22.5'-Sample. 
Recovered4.5/4.5i=100%. 
CLAYSTONE: medium 
brownish gray (5YR 4/4) to 
olivegray (SY 4/1) : 
silty: firm; damp. I 
TOTAL DEPTH: 2 2 . 5  ' 

Remark8 by: T. i%rphv 

'en tratior 
3 e 8% t a nc e 
B k d  IncY 

20 40 
-rrrr 



. 2L 

. 25 

-30 

.35 

.45 

WELL 20-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 

N 38110.3 E 21253.7 
ELEVATION: GROUNO L M L  596n - 47 ' 

TOPOF CASING 5962 '12 '  

DRlLLiNG SUMMARY: 

TOTAL DEPTH Well: 10.55' Hole: 22.00' 
BOREHOLE DIAMETER 7?' 

DRILLER bvles Brothers h i l l i n v  Co. 
15865 W. 5th Avenue 
Golden, CO (Dave Jamie) 

RIG Pbbile B-57 

BITW 'lay bit 
~~ ~ 

DRILLING FLUID 

SURFACE CASING 5" X 4 '  Steel W/ Lockine. 
ran 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSICAL LOG - 
C4SING STRING(Sk C: CASING S=SCREEN 

0.00' 4.21' C1 - 
4.21'- 10.55' SI - - -- - -- 1 - -- - -- 

19.20' - 11.00' 

CONSTRUCTION TIME LOG: 
I M  

TASK 

DRILLING: 

- 

-- - GEOPHYS LOOGING: L - 
2" stainless 9/4 1722 

CASING: 

9/4 1730 
914 1715 

CEMENTING: 

OTHER: 

WELL DEVELOP ME NT 

FINISH 

-- 9/4 I 
9/4 1730 
9/5 1033 -- 9/12 1307 

9/4 1731 
9/4 I720 

COMMENTS: 

No water encountered during dr i l l ing.  

Too of stainless steel casing: 1.65 ' 

Cave fran'ID to 19-20' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



UELL 
NUMBER DATE - -  

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CAS I NG STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOU TOC 

5960.47 5962.12 1.65 10.55 -1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 

12.00 
-1.00 
-1 -00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 -00 
-1.00 
-1.00 

11.80 

UATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5950.32 
5950.12 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
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INDEX OF DATA 

Boring No.: 22-86 

Completed as well? Y e s  

Data in File 

X Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

a SOLAR POND CLOSURE CHARACTERIZATXON REPORT - 
ROCKY FLATS PLANT, GOLDEN, COLORADO . 1 JULY 1988 APPENDIX B 



Project: k k y  Flats P lant  LOG OF BORING NO. 22-86 

Date Drlllod 9/8/86 Coordinate8 N 37734.9 E 21307.7 
Boring Method- Hollow Stan Auger Ground Surf ace Elevation 5976.81 

Other &p$p Te8t8 
20 40 

l i l l l  

1 

3 - - 
I 

- 
.I - - - - 
- - 
- - 
-.I - 
II - - - 
-. - - - 
4 

3 

-. - 
- - - 
3 - 

Remark. Logged by: T. N.~qhy 

Project No. 
106m222 Hydro-Search, Inc. Page I of 3 

Den tratloi 
R e 6% t anc 4 
! B b w d  Inch 

20 40 m 



Project: Rocky Flats Plant LOG OF BORING NO. 2-86 

Date Drilled 9/8/86 Coordlnater N 37734.9 E 21307.7 

10.0-12.0*-Sample. 
Recovercd2.0/2.01=100%. 

10.0-11.0 I . GRAVEL: Sa 

- --- 
20 ~//+-I-I~-~ -- 

ARAPAHOE FORHATION 

11 .0 -12 .0  * . SANDSTONE:  
medium l i g h t  gray ( N  6)  ; 
mediumto f ine -gra ined  
s i l t y  sand with some c l a y ;  
few dark ye l lowish  orange 
(10YR 6/6)  i r o n  s t a i n i n g :  
moderately s o r t e d :  firm; 
moist.  

12.0-14.01-Sample. 
Recovered2 .0 /2 .0~=100%.  
SANDSTONE: medium l i g h t  
gray (N 6 )  : mediumto 
f ine-grainedsandand 
s i l t y s a n d ;  i n c r e a s e d i r o n  
s t a i n i n g :  c l a y e y  l a y e r s  a t  
12.9 and 1 3 . 4  * : w e l l  
sorted:  firm: moist. 

14.0-16.0t-Sample. 
Recovered2 .0 /2 .0~ -100%.  
SANDSTONE: medium l i g h t  
gray ( N  6 )  ; medium t o  
f ine-grained sand and 
s i l t y  sandstone w i t h  
interbeddedclaystone:  
i n c r e a s e i n c l a y c o n t e n t ;  
s l i g h t l y c a l c a r e o u s  
f r a c t u r e s a t 1 4 . 4 ' ;  
moderate lysor ted ;  firm: 
moist. 

16.0-18.0*-Sample. 
Recovered2.0/2.0*=100%. 
SANDSTONE: medium l i g h t  
gray (N 6 )  interbedded 
sandstoneandclaystone:  
i n c r e a s e i n d a r k y e l l o w i s h  
o r a n g e i r o n s t a i n i n g  (10YR 
6/6)  : increase i n  c l a y  
:ontent ; moderately 

Rematkr Lo& bv: T. krohv 

- 
'en tratlon 
3 e 8% t anc e 
B b w d  IncN 

20 40 rn 



LOG OF BORING NO. 22-86 Pro ject: Rocky Flats Plant  

Date Drilled 9/8/86 Coordinate8 N 37734.9 E 21307.7 
around Surface Elevation 5976.81 

Material Oercriotion 4 - _ _ _  ---_ ---_ 
---- - - -_  
---.----- 19.0-2 1.0 -Sample. _ _ _ _  1 Recovered 2.0/2.01-100%. - - - -- CLAYSTONE: Same as above; 

-:-I-.-:- __-_ 21.0-23.01-Sample. 
. _ _ _ I  Recovered 2.0/2 .oi=lOO%. 
I :I I- 

---- - ___  ----  _--- ----- 
moist. - - - -  - - -_-  -_ -_  -----  ---- . - -__ 

---_ 
.--- CLAYSTONE: dark gray (N 

6/1) ; with interbedded 
.---_ fine-grained, clayey 
- - - -- sandstone ; some iron 
. - - - -  staining; firm; moist. 

-- . - - _ -  - ---  -- 23.0-24.0'-Sample. 
- _ - _  . _ _ _ I  Recovered 1. O/l.O1=lOO%. 
- - - -+ CLAYSTONE : dark gray (N 
. - --I 4) to greenish gray (5GY 
----- 6/1) ; withminor 
- - -_  . - - - 1 interbedded f ine-grained ----- sandstone; firm: moist. 

:-----I - _ - _  2 4 . O-2 6 . 0 I -Sample. 
Recovered2.0/2.01=100%. 
CLAYSTONE: darkgray (N 

- - - -1 4) to greenish gray ( 5 G Y  
- - - -- 6/11 ; with interbedded 
. - - - 1 f ine-grained medium to 

.---I _ _ _ _  sandsstone; firm; damp. 

---- 4) to greenish gray (5GY 
- - - -  ---- . - - -  . - - - -  - -  -_ ----  .-- . - -  - - - -  --  --  
, - - -  - _ - _  
. - - _  ._- -  - - -_ - - -_  .---  . _ - _  - - - -  
.--- -_--  ---- - _ - _  - _ - _  

- _ - _  
----  - - _  . - - -  - _ - _  - _ - _  . - - _  ----- --- darkgray (N5toN6) - _ - _  
- _ - _  - - -_ - _ _ -  

TOTALDEPTH: 26.0' 

Den tratio R e 878 t anc 
~ B k w d  lncl 

20 4c rn 

3 



WELL 3?-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 5976 ' 
N 37734.9 E 21307.7 

DRILLING SUMMARY: 

TOTAL DEPTH Well: I I .20' Hole: 26.00' 
BOREHOLE DIAMETER 7 p  

TOPOF CASING 5978.05 '  

DRILL1 TASK NG: 1 %  flME 

I629 - - 
~~ 

DRILLER bvles Brothers Dri l l ing b. 
15865 W. 5 t h  Avenue 
Golden, CO (Dave Jarvie) 

RIG b b i l e  Jj-57 
BIT(S) *5 

7l,11 I 

I- 
I- 

GEOWSLOGGING: ,e 
CASING: 
2" stainless 9/8 1734 1918 -- I735 - 

DRILLING FLUID fkne 1- - 
I742 
1800 
1 3 4  
- 

SURFACE CASING 5" x 4 '  steel w/ locking 
(-an 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
GlSING STRING(S): C=CASING SrSCREEN 

- -- 0.Co' 3.20' CI 

1738 918 
1748 9/8 

1 6 2 0  9 / 1 9  

- 
-- 

1748 
I725 
- 
I__ 

1742 918 
1723 9/8 
-- - I 

- 25 L 
WELL DEVELOPMENT 

See Well Develomnt S m r v  Sheet. - 30 
CASING: C I  2" T.D. Sch. 5 type 316 stain- 

SCREEN: SI .2"L%h. 5 t y  316- 

0.25' weld ed bottan caD. 
CENTRALIZERS ?we x)4 stainless steel 

- 35 
~~ 

COMMENTS: 

Water encountwed a t 10.5' during d r i l l i n g  

TOD of . s t a t + = L  c w: 1.24' - 40 

- 45 

Cave fran TD to  22.09' f l~ fER MAER~PL 32-42 s i l ica  sand 
2.50' - 11.40' 

CEMENT I 
0.00' - 2.00' 

OTHER 3/8" bentonite w l l e t s  
2.00' - 2-50' 

11.40' - 22.60' 

HYDRO-SEA RCH RENOODENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
CLJENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPAREDBY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY.=, DEPT DATEIC& r\ I 

RFW 10-05-003/A-5/85 



BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10- 
i488 

RAW DATA 

WELL # 22-86 

WELL DIAMETER= 7.25 INCHES 
CASING DIAMETER= 2.00 INCHES 
VOLUME OF WATER= .64 GALLONS 
LENGTH OF AQUIFER TESTED= 3.93 FEET 
VALUE OF HO= 3.93 FEET 
STATIC WATER LEVEL= 7.27 FEET 
LENGTH OF SCREEN= 8.00 FEET 
WATER TABLE TO BOTTOM OF WELL= 3.93 FEET 

44 

“ ~ a , / , d  w e l l  d#\l tM 6 w1n-j  &,q gal ,  = 
SLUG TEST DATA: 7 screen. 

‘ ! g / M m e  : n  c q s / n g  
1 

TIME 

-------- 
0. 8.30 
0. 9. 0 
0. 9.30 
0.10. 0 
0.10.30 
0.11. 0 
0.11.30 
0.12. 0 
0.12.30 
0.13. 0 
0.14. 0 
0.15. 0 
0.16. 0 
0.17. 0 
0.18. 0 
0.19. 0 
0.20. 0 
0.21. 0 
0.22. 0 
0.23. 0 
0.24, 0 
0.30. 0 
0.40. 0 
0.49. 0 
0.54. 0 
0.59. 0 
1. 4. 0 
1. 9. 0 
1.21. 0 
1.34. 0 
1.44. 0 
1.54. 0 
2. 5. 0 
2.14. 0 
2.24. 0 

WATER LEVEL 
( FEET) 

10.46 
10.39 
10.17 
10.11 
10.07 
9.93 
9.81 
9.72 
9.64 
9.52 
9.35 
9.17 
8.98 

8.74 

----------- 

8.85 

8.49 
8.37 
8.20 
8.10 
8.02 
7.93 
7.92 
7.91 

7.82 
7.80 
7.78 
7.74 
7.71 
7.69 
7.66 
7.63 
7.61 
7.58 
7.54 

7.85 

TIME SINCE TEST 
BEGAN (MINUTES) 

8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13 .OO 
14.00 
15.00 
16.00 
17 e OQ 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
30.00 
40.00 
49.00 
54.00 
59.00 
64.00 
69.00 
81.00 
94.00 
104.00 
114.00 
125.00 
134.00 
144.00 

--------------- 



2:02:03.91 .c BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10- 

WELL # 22-86 

WELL DIAMETER= 7.25 INCHES 
CASING DIAMETER= 2.00 INCHES 
VOLUME OF WATER REMOVED OR ADDED TO WELL= .64 GALLONS 
LENGTH OF AQUIFER TESTED= 3.93 FEET 
VALUE OF HO= 3.93 FEET 
STATIC WATER LEVEL= 7.27 FEET 

SLUG TEST DATA: 

TIME SINCE TEST 
BEGAN (MINUTES) --------------- 

8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21 .oo 
22.80 
23.00 
24.00 
30 e 00 
40.00 
49.00 
54.00 
59.00 
64 e 00 
69.00 
81.00 
94.00 
104.00 
114.00 
125.00 
134.00 
144.00 

WATER LEVEL 
( FEET ) 

10.46 
10.39 
10.17 
10.11 
10.07 
9.93 
9.81 
9.72 
9.64 
9.52 
9.35 
9.17 
8.98 
8.85 
8.74 
8.49 
8.37 

8.10 
8.02 
7.93 
7.92 
7.91 
7.85 

7.80 
7.78 
7.74 
7.71 
7.69 
7.66 
7.63 
7.61 
7.58 
7.54 

----------- 

8 . 2 0  

7.82 

DRAWDOWN HEAD RATIO RECIPROCAL TIME 
(FEET) (l/MINUTES) -------- ---------- --------------- 
3.19 .812 ,118 
3.12 .794 ,111 
2.90 .738 ,105 
2.04 .723 0 100 
2.80 .712 .095 
2.66 .677 .091 
2.54 .646 ,087 
2.45 .623 .083 
2.37 ,603 .080 
2.25 ,573 ,077 
2.08 ,529 .071 
1.90 .483 ,067 
1.71 .435 063 
1.58 .402 .059 
1.47 .374 .056 
1.22 .310 053 
1.10 , 2 8 0  ,050 
.93 .237 .048 
83 a211 ,045 
.75 .191 .043 
.66 ,168 .042 
.65 .165 ,033 
.64 .163 ,025 
.50 .148 .020 
.55 .140 .019 
.53 ,135 .017 
.51 ,130 ,016 
.47 .120 .014 
.44 .112 ,012 
.42 ,107 * 01 1 
.39 .099 .010 
.36 .092 ,009 
.34 ,087 ,008 
.31 ,079 .007 
$27 ,069 ,007 



12:02:08.46 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10-1988 

WELL # 22-86 

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD 

PERMEABILITY=8.98E-O4/ MATCH TIME (IN MINUTES) 
STORAGE COEF= 7.61E-02* ALPHA 

ALPHA=l.OOE-05 MATCH TIME= 7.5 
PERMEABILITY= 1.20E-04 CM/SEC 
STORAGE COEF=7.61E-07 

COMPUTER CALCULATES 

CORRELATION NUMBER= 1.00 

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA 

HVORSLEV PERMEABILITY=l.lSE-O3 / LAG TIME 
BOUWER PERMEABILTY=l.OoE-03 * -SLOPE 

COMPUTER CALCULATES 
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION 

FOR X ON Y: HVORSLEV PERMEABILITY=5.38E-O5 CM/SEC 

FOR Y ON X: HVORSLEV PERMEABILITY=4.32E-O5 CM/SEC 

AVERAGE HVORSLEV PERMEABILITY=4.79E-O5 CM/SEC 
AVERAGE BOUWER PERMEABILITY=8.69E-O6 CM/SEC 
REGRESSION STATISTICS 

BOUWER PERMEABILITY=7.43E-O6CM/SEC 

BOUWER PERMEABILITY=9.94E-O6 CM/SEC 

X ON Y 
INTERCEPT= -.27 
SLOPE=-7.40E-03 

INTERCEPT= -.17 
SLOPE=-9.90E-03 

Y ON X 

CORRELATION COEFFICIENT= -.86 
CALCULATIONS INDICATE THAT A VALUE OF 6.72 FEET FOR HO 

OR A VALUE OF 1.529 INCHES FOR EFFECTIVE CASING DIA. 
MAY YIELD BETTER RESULTS 

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METH 

PERMEABILITY=8.79E-O4 / SLOPE 
PERMEABILITY=3.09E-O5 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= -.03 
SLOPE= 2.793+01 

Y ON X 
INTERCEPT= - . 0 8  

SLOPE= 2.90E+01 
CORRELATION COEFFICIENT= .98 



12:05:27.40 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10-- 

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILIT’ 
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4 ------ ------------ ----_--_____ ------------ ------------ ------------ 

8.6931-06 22-86 4.799-05 1.20E-04 7.61E-07 3.09E-05 

* METHOD 1 IS HVORSLEV 
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS 
METHOD 3 IS FERRIS AND KNOWLES 
METHOD 4 IS BOUWER 



WELL Z - f l L  
PUMPING or OBSERVATION WELL 
PUMPING or RECOVERY TA 

AQUIFER TEST DATA 
2 TYPE OF AOUIFER TEST fi, /’ dh / t / -  rrn P? r/ 

HOW 0 MEASURED u/’A ’hc;, PAGE/ OF 
HOW W. L.3 MEASURED C,! Y./’P’,’/ 
RAD./DIST. OWFROM PUMPING W E L L  PUMP ON: dato e/* ‘ 

DEPTH OF PUMP/AIRPIPE 

CONS U LTI NG HY OROLOG I STS - GEOLO G I STS 

r 



z 
0 

V 
t 
s 

22-86 WELL 
AQUIFER TEST DATA PUMPING Of OBSERVATION WELL 

PUMPING or RECOVERY- DATA TYPE WAOUIFER TEST &‘a*./ A O W ~  - 
HOW Q MEASURED PAGE& OF.-, 
HOW W. L.’s MEASURED AL L+W P / L  DEPTH OF PUMP/AIRPIPE 
RAD./DIST. OF/FROM PUMPING W E U  1 PUMP ON: date time R-’ 1 MJ 

ELEVATION OF MUS. POINT DURATION OF AOUIFER TEST 13 g b i A -  

YP / y  

MEAS. POINT FOR W.L.’s p4c ’Af idC  2 ~.,4,,~ S:r c y .  PUMP OFF: date ’ time ‘, ‘A? 
I 

6 
COMMENTS 

w 
z z 

K 
W 
a 

2 

I 

HYDRO-SEARCH RENO DENVER CONSULT1 NG HYDROLOGISTS-GEOLOGI STS 
..- 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
WELL SURFACE CASING STICK OF SI 
NUMBER DATE ELEVATION ELEVATION UP BASE 

2286 09/12/86 5976.81 5978.05 1.24 11.20 
09/13/86 
09f 15/86 
09/ 16/86 
09/ 1 7/86 
09/ 19/86 
10/13/86 
11/26/86 
01 /01/a7 
02/25/87 

os/oa/a7 
06/03/87 
w/oa/a7 
oa/o4/a7 
oamia7 
09/03/87 
1 0 m / a 7  
1 1 109187 
1 2/21 /a7 

03/24/87 

01/11/88 
02/29/88 
03/21/88 
041 1 8/88 

UATER 
DEPTH 
BELOU TOC 

8.38 
8-52 
8.25 
8.22 
8.28 
8.22 
7.22 
7.35 
8.50 
7.29 
6.17 
5.71 

6.25 
6.80 
5.60 
5.90 

6-80 

8.00 
8.40 
8.00 
6.60 
7.30 
7.20 
6.70 

UATER 
SURFACE 
ELEVATION 

5969.67 
5969.53 
5969.80 
5969.83 
5969.77 
5969.83 
5970.83 
5970.70 
5969.55 
5970.76 
5971 -88 
5972.34 
5971.25 
5971.80 
5971 .25 
5972.65 
5972.15 
5970.05 
5969.65 
5970.05 
5971.45 
5970.75 
5970.85 
5971.35 
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INDEX OF DATA 

Boring No.: 23-86 

Completed as well? Yes 

Data in File 

- X Log of  Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- X Packer Test Data and Results 

- x Water Level Data 

x Saturated Thickness Hydrographs 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Project: Rocky Flats Plant LOG OF BORING NO. 23-86 - 
Date Drllled 9/11/86, 9/19/86, 9/22/86, 9/23/86Coordinate8 N 3 7 35 5 . 0 E 2 1 1 5  4 . 4 
Boring Method HOL~CW stan hger/NC core around Surface Elevation 5 9P 1 . 18 

1.5/2.5'=60%. Pale 
GRAVEL: reddish brown 
(10R 5/4) to light olive 

aA quartzite cobbles: 
ca1careous:poorlysorted: 
angu1ar;unconsolidated: 

Recovered 1. f / 2 . 5  '-48%. 
GRAVE&: yellowish gray 

'cj,i>:l (5Y 8/4) sand, silt and 
pebb1es;calcareous; 

5.0-7.0'-Sample. 
Recovered0.7/2.0'=351. 

3 0-0 A GRAVEL: pale olive ( ~ O Y  
6/2) granite and quartzite 
pebbles ; some sand: trace 
clay and silt: calcareous; 
poor1ysorted;compacted; 
damp 
7.0-9.5'-Sample. 
Recovered1.7/2.5'=68%. 

---- - - - -  ---- ----I-:] 8.2-9 e 5 ' . CLAYSTONE: ' / F------- pale olive I1OY 6/21 ; 
silty; calc'ite aioig 
fractures at 8.5', 9.0' , 
yellowishorange (10YR 
6/6) staining: firm; damp. 

- - - -  --------d and 9.5 ; some dark 

9.5-12.0e-Sample. 

CLAYSTONE: yellowishgray 
to greenish gray (5Y 7/2 
to 5GY 6/11 : sandy and 
silty in upper 1.5 1 

/ &-----:-A Recovered2.5/2.Si=100%. 

yellowishorange ( ~ O Y R  ' / r-1-1-.-14 6/6) ironstainina: 
ironstone at 10.5 1 
calcareous layers at 9.5 e 
and 10.7 I : firm: damp. __--- ------:-I 

'en trotion 
I e 8% t a nc e 
Blow./ Incw 

20 40 
7-n-r 



Rocky Flats Plant LOG OF BORING NO. 2s-86 
Project: 

Date Drlllod 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinate6 ?! 3 7 3 5 5 . 0 E 2 1 154 . 4 

12.0-17.01-Sample. 
Recovered5.0/5.O1=LOO%. 
CLAYSTONE: light olive 
gray ( 5 Y  5/2) to olive 
gray ( 5 Y  3/2) : silty: 
calcareous layer at 13.5 : 
firm; danua- 
17.0-22.O'-Sample. 
Recovered5.0/5.0i=100%. 
CLAYSTONE: light olive 
gray (5Y 5/21 : silty: 
tra~ecalciteat18.1~: 
trace dark yellowish 
orange (lOYR 6/6) iron 
staining: firm; damp. 

22.0-27.0i-Sample. 
Recovered5.0/5.0i=100$. 
CLAYSTONE: light olive 
gray to olive gray ( 5 Y  5/2 
to 5 Y  3 / 2 )  : silty; some 
dark yellowish orange 
(lOYR 6/6) iron staining; 
some black organic 
fragments: firm;damp. 

27.0-32.O1-Samp1e. 
Recovered5.0/5.0i=100%. 
CLAYSTONE: medium dark 
gray ( N  4) : silty; firm; 
damp. 

33.0-38.01-Sample. 
Recovered5.0/5.0i=1001. 
RQD 4.9/5.0'=98%. 
CLAYSTONE: duskyyellow 
( 5 Y  6/4) to light olive 
gray (5Y 5 / 2 )  to medium 
light gray ( N  5) : trace 
silt: some organic 
fragments;darkyellowish' 
orange ( l O Y R  6/6) mottling 
in light olive gray areas: 
noapparentfractures; 
moderately soft to firm: 
damp. 

38.0-40.9'-Sample. 
Recovered2.0/2.9'=69%. 
RQD2. 0/2.0'=100%. 
CLAYSTONE: medium light 
gray ( N  5 )  ; iron staining 
at 39.0 : subvertical 
fracturewithiron 
staining frorn39.0' to 
39.8 : core has a mottled 
appearencewithyellowish 
gray ( 5 Y  8/1) stains 
throughout: firmto 
moderate1ysoft:damp. 

)en tratloi 
Re 6?6 t a nc 
BBbwdtnch 

20 40 
111T 



ILOG OF BORING NO. 23-86 
Project: Rocky Flats Plant 

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinator N 3 7 3 5 5 . 0 E 2 1 1 5  4 . 4 
Boring Method - Hollcw Sten Auger/K core Ground Surface Elevation 5 9 8 1 . 18 

40.9-45.9'-Sample. 
Recovered2.8/5.0i=56%. 
RQD 1.6/2.8 '=57%. 
CLAYSTONE: olivegray (5Y 
4/11 : trace silt; some 
organicfragments; 
verticallimonitefilled 
fracture from 40.9' to 
42.5';horizontallimonite 
filled fractureat 41.9'; 
firm tomoderately soft; 
damp. 

45.9-50.9'-Sample. 
Recovered4.8/5.0=962. 
RQD4.2/4.8'=862. 
45.9'-50.2'.CLAYSTONE: 
medium(N5)tomedium 
darkgray (N 4). Highly 
fracturedintervalwith 
limonitealongfracture 
planes (2mmwide) from 

of core has abundant 
organics (woodfragments); 
firm; damp. 

48.3'tO49.6'; tOp4.0' 

50.2'-50.9'.CLAYSTONE: 
duskyyellow (5Y 6/4). 

50.9-55.9'-Sarnple. 
Recovered4.0/5.0'=80%. 

51.5'. CLAYSTONE: light 
olive gray (5Y 5/2) ; heavy 
limonitealongfracture 
planes. 
51.5'-52.6'. CLAYSTONE: 
medium darkgray (N 4) 
claystone with interbedded 
duskyyellow(SY6/4) 
clayeysiltstone. 
52.6'-55.9'. CLAYSTONE: 
medium dark gray (N 4 ) ; 
si1ty;occasionai 
subvertical fracturewith 
limonite stain (up to 
0.7'long); firm;damp. 

RQD 2.6/4.0'=65%. 50.9 I -  

55.9-60.9*-Sample. 
Recovered3.8/4.6'=83%. 
RQD 2.5/3.8 '=66%. 
CLAYSTONE: olivegray (5Y 
3/2) to medium dark gray 
(N 4) ; silty: trace iron 
stainingattopofcore; 
firm: damp. 

Remark8 Logged by: T. I41rphy 

en tration 
I e r%t anco 
3 b w d  Inch) 

20 40 
i 



Project: Rocky Flats Plant LOG OF BORING NO. 23-86 

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinate8 N 3 7 3 5 5 . 0 E 2 1 1 5  4 .4 
Borina Method - bllw Sten AugerN core Ground Surface Elevatlon 5 9 8  1 . 18  

Depth t f e e t ) H  Material Dercription 

60.9-65.5'-Sample. 
Recovered4.6/4.6'=100%. 
RQD 4.3/4.6'=932. 
SILTSTONE: dark gray (N 
3 ) grading downward into 
dark greenish gray (5GY 
4/1) clayey siltstone: 
some organic wood 
fragments: firm; damp. 

65.5-70.5'-Sample. 
Recovered5.0/5.0~=100%. 
RQD3.7/5.0'=740. 
SILTSTONE: dark greenish 
gray (5GY 4/1) : clayey: 
trace very f ine-grained 
sand; darkgray (N 3) 
clayeysiltstone from 
68.5 to 70.5 I : calcareous 
layer at 66.5 with slight 
dark yellowish orange 
(lOYR 6/6) i r o n  stains; 
firm; damp. 

:-= 
m&d 

54 

4 
- _  - _  - -  . -  - . ._ 

-_ 

trace very fine-grained 
sand;higRlyfractured: 
someorganic fragment sin 
verticalfractures: 
crumbly; damp. 

e orange (lOYR 8/2) 

70.5-75.5'-Sample. 
Recovered 2.5/ 5.0 I =SO%. 
RQD0.0/2.5'=0%. 
CUYSTONE: darkgreenish 
gray (5GY 4/11 : silty; 

'en tratior 
3 e dr t anc e 
Bbwd lncw 

20 40 
TnT 



Project: Rocky Flats Plant LOG OF BORING NO. 23-86 

Date Drlllod 9/11/86, 9/19/86, 9/22/86, 91'23/86CoordInatea N 3 7 3 5 5 . 0  E 2 1  1 5 4 . 4  
Borino Method - Hollm Stem AugerlNC core Ground Surface Elevation 5 9 3 1 . 1 8  

80.5-85.5'-Sample. 
Recovered4.6/5.O1=921. 
RQD2.7/4.6'=59%. 
SILTSTONE: darkgray (N 
3) to dark greenish gray 
(5GY 4/1) ; interbedded 
0.1' to0.3' bedsof sandy 
si1tstone:convoluted 
beddinginplaces: 
occasionalclayey 
siltstone; firm;damp. 

85.5-90.5'-Sample. 
Recovered5.0/5.0'=100%. 
RQD 1.4/5.0 * =28%. 
SILTSTONE: darkgray (N 
3 ) to dark greenish gray 
(5GY 4/1) ; interbedded 
sandysiltstonebeds (0.5' 
thick:occasionalclayey 
siltstone1ayers;organics 
throughout;calcareous 
concretionsfrorn87.8' to 
8 8 . 4 '  : firm; damp. 

90.5-95.5'-Sample. 
Recovered5.0/5.0i=100%. 
RQD1.2/5.0'=24%. 
SILTSTONE: darkgray (N 
3) : interbedded sandy 
siltstone and clayey 
si1tstonebeds;sandis 
veryfine-grained; 
vertical fracture from 
92.5 '-95.5 due to 
drilling; crumbly; firm; 
damp. 

95.5-100.5'-Sample. 
Recovered4.8/5.0i=96%. 
RQD3.8/5.0'=76%. 
SILTSTONE: darkgray (N 
3) ; trace very 
fine-grainedsand 
throughout ; some organics : 
1aminated:lightolive 
gray(5Y6/1)mottling 
aroundorganicfragments; 
firm; damp. 

Remark8 zD& by: T. ~ ~ ~ T A I Y  

'en tration 
3 e 8% t anc a 
Bbwd Incw 

20 40 l-rn= 



Rocky Flats Plant  LOG OF BORING NO. 23-86 
Project: 

m 

Date Driliod 911 1/86, 9/19/86, 9/22/86, 9/23/86 Coordinate8 N 3 7 3 5 5 . 0 E 2 1 1 5  4 .4  
Boring Method - bllw Stem iuger/NC core Ground Surface Elevation 5 9 8 1 . 18  

1 0 2 . 6 '  and103.8' 
(approximately 0 . 4  ' 
t h i c k )  . Sandstone l a y e r s  
c o n s i s t  o f  mediumgray ( N  
5 )  v e r y  f ine-grained, 
s i 1 t y s a n d ; m o d e r a t e l y  
sorted;convolutedbedding 

y e r s ;  some 

increasingsandcontent  
through i n t e r v a l .  
113.3'-115.5'. SANDSTONE: 

f r a c t u r e s a n d h o r i z o n t a l  
l a y e r s ;  s u b v e r t i c a l f r a c -  
t u r e s h a v e s l i c k e n s i d e s ;  
f r a c t u r e s  a r e  1.0 ' t o  1 . 5  a 

- 
'en tratlor R e 8% t anc 
B b a /  lnctj 

20 40 
llli 

- -  Remark8 Logged by: T. k q h y  Checked 

Project No. 
106po6222 Hydro-Search, Inc. Page 6 of 7 



Project: Rocky Flats Plant (LOG OF BORING NO. 23-86 
I 

~ ~ 

Date Drilled 911 1/86, 9/19/86, 9/22/86, 9/23/86Coordinateo N 3 7 3 5 5 . 0 E 2 1 1 5  4 . 4  
BorirrO Method - Hollow Stan Auger/NC core Qround Surface Elevation 5 98  1 . 18 

Material Dercription 4 
120.5-125.5i-Sample. 
Recovered5.0/5.0i=1001.  
RQD 3 . 9 / 5 .  Oi-78%. 
SILTSTONE: darkgray (N 
3 ) t o  medium gray  (N 5) ; 
c1ayey;withinterbedded 
sandy s i l t s t o n e ;  sand is 
f i n e t o v e r y f i n e - g r a i n e d ;  
moderate1ysorted;some 
organicfragments;  
s l i ckensidesalong 
f r a c t u r e p l a n e s .  

125.5-130.5i-Sample. 
Recovered4.8/5.0i=962.  
RQD 4 . 2 1 4 .  a i=aaa. 
SILTSTONE: dark arav I N  =--A ,-- 
3 )  tomediumgray (N 5 )  ; 
c1ayey ;withoccas ional  
interbeddedsandy 
s i 1 t s t o n e ; o c c a s i o n a l  
l i g h t  brown (5YR 6/4)  
ca lcareousconcret ions ;  
moderatelysorted;  firm; 
damp. 

I TOTALDEPTH: 1 3 0 . 5 '  
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WELL CONSTRUCTION SUMMARY 
LOCATION of COORDS: 
N 37355.0 E 21154.4 

ELEVATION: GROUND LEVEL 5981 l8 ' 
TOPOF CASING 5981.91' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 117.00' 
BOREHOLE DIAMETER 0.00' - 32-00' : 7p' 
32.00' - 130.50': 5 5/8" 

tlole: 130.50' 

DRILLER Bovles Brothers Drilling Co. 
15865 W. 5th Avenue, Golden, CO 
(Dave Jarvie) 

RIG &bile 5 5 7  

32.00' - 130.50': Carbide b i t  

32.00' - 130.50' : airlwater mist 
SURFACE CASING y' x 32.50' steel w/  lock- 

g l ~ ( s )  0.00' - 32.00': T5 

DRILLING FLUID O*Oo' - 32-00' : None 

aD 
WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG __ 
CIISING STRING(S): C: CASING SnSCREEN 
0.00' 32.00' CI - 
0.CQ'- 113.25' C2 - - -- - -- 

1 1 3 . o O ' - l L 2 5 ' L  - - -- 
- - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 

CASING: C I  5" I.D. steel surface casinp 
c2 2" I .D.  Sch. 5 tm 316 stain- 

less steel, threaded and flush 
iointed. 

less s ? ~ ! ,  threaded and flush 
iointed, 0.010"wire wrap screen, 
0.25' welded bottan cap. 

SCREP(: S I  2" I.D. Cch  5 tm 316 stain- 

CENTRALIZERS None (see cwnents) 

FILTER M A E R I C L  32-42 silica Sand 
112.00' - 117.50' 

0.00' - Il1.00' 

111.00' - 112.00' 
117.50' - 130.50' 

CEMENT Port- I 

OTHER 3/8" bentQnFtegelle t S  

TASK 

DRILLING: 
7p 
Nc core 
&anine 

- 

G E O P m S  LOGGiNG 

CASING: 
5" stwrl 
2" stainless 

QAIE 
1986 
9/11 
9/19 

2&!L 
- 
- - 
4/12 
9/26 

C E  MEPITI NG: 

OTHER: 
Bentonite 

h n t i r i u  5" 
steel 

9 126 
9 /26 

_9/23 
9/12 

- 1-1- 
WELL DEVELOPMENT 

See Well Developrent Sunmry Sheet. 

COMMENTS: 

No water encountered during dr i l l ing.  

TOD of stainless steel casing: 0 .73 '  

B u i l t  well in  Nc rod: centralizers used. 

Protective casing and stainless steel 
casing were bent and had to  be cut. New 
ton of staidess  steel ca i rn :  0.08'. 

CONSULTING HYDROLOGISTS-GEOLOGISTS 
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4 .32  
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PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222  
WELL NO. 23-86 

DATE TESTED: 09/29/86  BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  3 7 . 2 5  - 48 .43  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 1 0 7 . 5 0  

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 5 5 5 0 8  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 42.84  + 5.00  + 1 8 . 1 6  * 2 . 3 1  = 8 9 . 7 9  

R = BOREHOLE RADIUS = - 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000039  FT/MIN 
K = . 00000020  CM/SEC 

P2/3 TEST 
TEST ABORTED, PACKER FAILED 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86 BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  44.68 - 5 2 . 3 5  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) :  107 .50  

Q L 
LN(--) 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 7 .67  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 8 . 5 1  + 5.00 + 21.27  * 2 . 3 1  = 1 0 2 . 6 5  

R = BOREHOLE RADIUS = .14  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000085  FT/MIN 
K = .00000043 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00406155 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 7 .67  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 48 .51  + 5 .00  + 2 9 . 7 1  * 2 . 3 1  = 1 2 2 . 1 5  

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000279 FT/MIN 
K = . 00000141  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00089477 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 7 . 6 7  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 4 8 . 5 1  + 5.00 + 21.27  * 2 . 3 1  = 1 0 2 . 6 5  

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000008 FT/MIN 
K = .00000004 CM/SEC 



PACmR TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86 BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G.S.): 52.35 - 63.55 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 107.50 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 57.95 + 5.00 + 14.66 * 2.31 = 96.81 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000009 FT/MIN 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00255878 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 57.95 + 5.00 + 10.66 * 2.31 = 87.57 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000183 FT/MIN 
K = .00000093 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00023015 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 57.95 + 5.00 + 24.66 * 2.31 = 119.91 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86 BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  66 .10  - 7 7 . 3 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  107 .50  

Q L 
W(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00033846 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11 .20  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 71.70  + 5.00  + 30.57  * 2 . 3 1  = 147 .32  

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000014 FT/MIN 
K = .00000007 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00197662 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 71 .70  + 5 .00  + 43.57  * 2 . 3 1  = 1 7 7 . 3 5  

R = BOREHOLE R A D I U S  = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = ,00000036 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00004062 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 71.70  + 5 .00  + 30.57  * 2 . 3 1  = 147 .32  

R = BOREHOLE R A D I U S  = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86 BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G.S.): 67.80 - 79.00 

MATERIAL TESTED: ARAPAHOE FORMATION 
DEPTH TO WATER (FEET BELOW G.S.): 107.50 

V 
0 

1ST P1/3 TEST 
Q = INJECTION RATE = .00296493 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 73.40 + 5.00 + 31.30 * 2.31 = 150.70 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000123 FT/MIN 
K = .00000063 CM/SEC 

7G5-7 PqoIc--;Q P2/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 73.40 + 5.00  + 43.90 * 2.31 = 179.81 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 73.40 + 5.00 + .OO * 2.31 = 78.40 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09 /29 /86  BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  7 1 . 8 0  - 8 3 . 0 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  107.50 

1ST P1/3 TEST 
Q = INJECTION RATE = . 00121847  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 7 . 4 0  + 5.00 + 3 3 . 0 2  * 2 . 3 1  = 1 5 8 . 6 8  

R = BOREHOLE R A D I U S  = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 4 8  FT/MIN 
K = . 00000024  CM/SEC 

P2/3 TEST 
TEST ABORTED 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09 /29 /86  BY: T.  MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  78 .00  - 7 9 . 0 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 0 7 . 5 0  

1ST P1/3 TEST 
Q = INJECTION RATE = . 00296493  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 . 0 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 5 0  + 5.00 + 3 1 . 3 0  * 2 . 3 1  = 1 5 5 . 8 0  

R = BOREHOLE R A D I U S  = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 6 0 6  FT/MIN 
K = , 0 0 0 0 0 3 0 8  CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3  TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 23-86 

ROCKY FLATS PLANT JOB NO. 106P06222 ’ 

TEST INTERVAL (FEET BELOW G . S . ) :  8 2 . 7 2  - 9 3 . 9 2  
DATE TESTED: 09/29/86  BY: T. MURPHY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  107 .50  

Q L 
LN(--) 

2 ( P I )  (L )  (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 00162462  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 8 . 3 2  + 5 . 0 0  + 3 7 . 7 2  * 2 . 3 1  = 1 8 0 . 4 5  

R = BOREHOLE R A D I U S  = . 14  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000056  FT/MIN 
K = . 00000029  CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3  TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 23-86 

ROCKY FLATS PLANT JOB NO. 106P06222 
DATE TESTED: 09/29/86 BY: T. MURPHY 

TEST INTERVAL (FEET BELOW G.S.): 84.05 - 95.25 
MATERIAL TESTED: ARAPAHOE FORMATION 
DEPTH TO WATER (FEET BELOW G.S.): 107.50 

1ST P1/3 TEST 
Q = INJECTION RATE = .00208493 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 89.65 + 5.00 + 39.58 * 2.31 = 186.08 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = .00000036 CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCXY FLATS PLANT JOB NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/23/86 BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G.S.): 104.21 - 115.40 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 107.50 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00043323 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 109.81 + 5.00 + 48.75 * 2.31 = 227.42 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
TEST ABORTED, IMPROPER PACKER SEAL 

2ND P1/3 TEST 
Q = INJECTION RATE = .00102893 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 109.81 + 5.00 + 48.75 * 2.31 = 227.42 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN 
K = .00000014 CM/SEC 



ROCKY FLATS SOLAR PONDS 

UELL 
- NUMBER DATE 

WATER LEVEL SUMMARY 

DEPTH UATER GRWND TOP OF 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP EASE EELCU TOC 

s9ai.ia 5981.91 0.73 117.25 107.8 
91.79 
113.2 
115.6 
113.2 
93.92 
79.25 
73.00 
104.4 
94.02 
113.0 
98.60 
w.aa 
87.80 
95.10 
94.90 
94.50 
95.00 

104.9 
89.70 

UATER 
SURFACE 
ELEVATION 

5a74.16 
5a90.12 
5868.66 
5866.30 
5868.69 
5887.99 
5902.66 
5908.91 

5887.89 
5868.86 
5883.31 
5894.1 1 
5894.11 

5887.01 
5887.41 
5886.91 

5877.01 

5877.53 

5886.ai 

5a92.21 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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LOG OF BORING NO- 24-86 
Project: Pocky Flats Plant 

Date Drflled 9/12/86 Coordinate8 N 37354.8 E 21172.8 
BorinO Method. trollow Stan Auger Ground Surface Elevation 5980.45 

Material De8ctiption 

ARTIFICIAL FILL 

0-2.5'-Sample. Recovered 
2.0/2.5'=80%. GRAVEL: 
yellowishgray(SY7/2)to 
light olivegray (5Y 5/2) 
granitic pebbles and 
coarse sand: some silt: 
trace clay: base of sample 
isgrayishbrown (5YR 
3/2) : poorly sorted: soft: 
dry. 

2.5-5.01-Sample. 
Recovered0.9/2.5'=36%. 
GRAVEL: yellowish gray 
(5Y 7/2) to light olive 
gray (5Y5/2) graniteand 
quartzitepebb1es:pale 
greenish yellow (1OY 8/2) 
sandymatrix; poorly 
sorted: angular: crumbly: 
dry. 

5.0-7.01-Sample. 
Recovered0.0/2.0i=0%. 
Large boulder prevented 
sample recovery. 

7.0-12.0'-Sample. 
Recovered5.0/5.0i=100%. 

7.0-7.2 I .  GRAVEL: Same 
as above : dry. 

ARAPAHOE FORMATION 

7.2-12.0'. CLAYSTONE: 
pale olive ( 1 O Y  6/2) to 
greenish gray (5GY 6/1) : 
si1ty;somefine-grained 
sand and silty sand 
stringersat7.8':sandis 
slightlycalcareous; 
claystonecontainsdark 
yellowishorange (10YR 
6/6) iron staining: 
calcareouspocketsalong 
fracturesthroughout 
sample : firm; damp. 

TOTAL DEPTH : 12.0 

)en trrtior 
~e 8% tan c 
Bbw+/ tnc t 

20 40 
11rl 
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16 

18 

20 

WELL 2L-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: 
N 37354.8 E 21177.8 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 7.45' &le: 12.00' 
BOREHOLE DIAMETER 

DRILLER a s  B r o w  D r i l b p  Co. 

7k'' 

15865 W. 5th Aveniie 

Golden. CO ( h e  Jamie)  
RIG &bile B-57 

BlT(S) T5 

DRILLING FLUID 

SURFACE CASING 5" x 4 '  steel w/ lockinn . _ _  

WELL DESIGN: 

BASIS: GEOLOGIC LOG A GEOPHYSICAL LOG - 
CPStNG STRINGIS): C: CASING S=SCREEN 

o.oo'2.95'cI - - -- 
2.95'-7.45'% I -  - -- 

- 
- - - --I---- -- - -- 
CASING: CI 2" 1:D. Sch. 5 tvce 316 stain- 

- 

SCREW: S I  2" I.D. Sch. 5 tvce 316 stain- 
less steel. threaded and flush 

jo in ted .  0.01O"wire wraD screen 
0.25' welded bottan cap. 

CENTRALIZERS 305 stainless steel 
4.34' - 5.59' 

FILTER MATERICL 32-42 si l ica sand 
2.50' - 7.70' 

CEMENT PortbQd TvpP I 
0.00' - 2.00' 

2.00' - 2.50' 
7.70' - 11.90_' 

. .  

OTHER 318" bentonite wl1 Pts 

5980.45 ' 
5982.07' 

ELEVATION: GROUND LEVEL 

TOP OF CASING 

CONSTRUCTION TIME LOG: 

DRILLING: lw 
I- 

G E O P m S  LOGGING: .L 
CASING: 

alnless9112 I' . 

I- 
FILTER PLACEMENI 

C E M EPCTl NO: 

C NELCPMENT: 

OTHER: 
Bentonite 

9/ 12 
9/12 
9/16 

9/ 12 
9/12 

- 

- 
L_ - - 

WELL DEVELOPMENT 

I I 
8 -  

1526 9/12 1530 
I532 9/12 1535 
16% 9/16 1650 

1530 9/12 1532 , 
1520 9/12 1525 

- 
--- 
- 
-I- - 
--- --- 

See Well Ikve lomnt  Scnrmary Sheet. 

COMMENTS: 

No water encountered during dr i l l ing .  

TOD of s ta inless  s teel  easing: 1.62' 

Cave fran to  11.90' 

CONSULT1 NG HYOROLOGI STS-GEOLOGISTS 



WELL 
- NUMBER DATE 

2486 09/16/86 
10/13/86 
11/26/86 

02/25/07 
03/18/87 

01/01/87 

os/oa/a7 
06/03/87 
07/08/87 
08/04/87 
09/03/87 
09/24/87 
10/28/87 
11/09/87 

01/11/88 
02/29/88 
03/21/88 
04/18/88 

12/21/87 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CAS I NG STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELW TOC 

5980.45 5982.07 1.62 7.25 -1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1 .oo 
8.65 

-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
8.70 

WATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5973.42 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5973.37 
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and Results 
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x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO I JULY 1988 APPENDIX B 



Projoct: Rocky Flats Plant LOG OF BORING NO. 25-86 

Coord'nater N 37426.3 E 21726.5 D a h  DrIIIod 9/13/86 - 9/17/86 

Boring Method Nc Core around Surfaco Elevation 5974.45 

Material Dercription Depth 

ARTIFICIAL PILL 

O-2.O1-Cuttings. GRAVEL: 
graniteandquartzite 
pebbles and large cobbles : 

2.0-9.01-Cuttings. 
GRAVEL: pale yellowish 
brown (lOYR 6/2) : clayey: 
somesiltandsand; 50? 
fines: dry to slightly 

grayorange (1OY 
sandy and silty: 
stringers;1-2% 
pebbles ; damp. 

ll.O-13.O1-~ttings. 
CLAY: gray orange ( lOYR 
7/2) : gravelly: silty; 20% 
quartzitepebb1es;caliche 
stringers:damp. 

13.0-17.0'-Cuttings. 
CLhY : Same as above : 
light olive brown (5Y 

- 15 - - - -  _ _ _ _ _  

ARAPAHOE FORMATION 

- - - - - 17.0-19.5 -Cuttings. 
CLAYSTONE: moderate 
yellowishbrown (10YR 
5 /4 )  ; sub-plastic; damp. 

- ---- - _ _ _ _  - - - -  - - - - -  ---- - - - - -  ---- - 
19.5-20.01-Cuttings. 
CLAYSTONE: grayishbrown 
( 5 Y R  3/2) ; plastic: moist. 

Romarkr bgged by: T. Cillliver 6 T. Wrphy 

- 
en t atloc h e ria\ anc t 

(Bbwd Inch 
20 40 

-rnT 



Pro Ject: Rocky Flats Plant LOG OF BORING NO. 25-86 

Date Dr111.d 91131a6 - 9/17/86 Coordlnater N 37426.3 E 21726.5 
Boring Mothod- NC Core Oround Surface Elevation 5974.45 

20.0-22.O~-~uttings. 
CLAYSTONE: light grayish 
brown ( 5 ~ ~ 6 / 1 )  ; firm; 
damp. 

22.0-37.0'-Cuttings. 
CLAYSTONE: lightgrayish 
brown (5YR 6/1) : silty; 
very wet (cored with 
water). 

Materlai D~8CflPtiOn 

37.0-41.6'-Sample. 
Recovered0.0/4.6'=02. 



~ 

Projoct: Rocky Flats Plant [LOG OF BORING NO. 25-86 

0.10 DrIIIod 91 13/06 - 91 17/86 Coordlnrtoo N 37426.3 E 21726.5 
Boring Mothod- &re around Surfrco ~ ~ o v a t b n  5974.45 

41.6-46.6'-Sample. 
Recovered5.0/5.0~=1002. 
RQD 3.0/5.0 '-60%. 
CLAYSTONE: light olive 
gray (5Y 5/2) to olive 
gray (5Y 3/2) ; light brown 
to dark yellowish orange 
(lOYR 6/6) iron staining; 
tracesi1t;ironstone: 
alteredclaystone 
concretions from 
46.0-46.6'; firm;damp. 

46.6-51.6'-Sample. 
Recovered5.0/5.0~=1001. 
RQD 3.6/5.0 ' = 7 2 % .  
CLAYSTONE : 1 ight brown 
(lOYR 6/6) grading to 
mediumdark gray (N 4) ; 
ironstonefrom46.6-47.0'; 
heavy iron staining at 
48.0 ' ; high angle 
fractureswithcalcite 
alongfractureplanes; 
f inn; moist. 

51.6-56.6'-Sample. 
Recovered5.0/5.01=1002. 
RQD 4.3/5.0'=86%. 
CLAYSTONE: grayishblack 
(N 2) todarkgray (N 3) ; 
occasionaldarkyellowish 
orange (lOYR 6/6) iron 
staining; some coaly 
layersandfragments; 
firm; damp. 

56.6-61.6'-Sample. 
Recoverd5.5/5.01=100%. 
RQD 3.5/5.0 '=57b. 
CLAYSTONE: grayish black 
(N 2) : silty: organic wood 
fragments; fracturesdue 
todrilling; firm; damp. 

on t atlon 
I o o?ai anc a 
Bbwd IncN 

20 40 
1111 

Romatkr checked by : 

Pro Jeat No. 
1 a m 2 2 2  Hydro-Search, Inc. Page 3 of 5 



Proloct: Rocky Flats Plant ILOG OF BORING NO. 25-86 

0.10 Drlllod 9/13/86 - 9/17/86 Coordlnator N 37426.3 E 21726.5 
Borlng Mothod NC Core around 8urfaco Elevation 5974.45 

Depth ( f e e t l H  Material Dercrlotion 

tomarkr 

61.6-66.6'-Sample. 
Recovered4.0/5.01=80%. 
RQD 3,4/4.0'=92%. 
CLAYSTONE: light olive 
gray (5Y 5/2) ; silty: 
occasional very 
fine-grainedsandstone 
lamination~at63.5~: cal- 
careous at 63.0 l : hard: 
dry to damp. 

66.6-71.6I-Sample. 
Recovered5.0/5.01=100%. 
RQD 5.0/ 5 . 0  =loo%. 
CLAYSTONE: grayish black 
(N 3) : thin interbedded 
silty claystone and clayey 
si1tstone:highly 
fracturedwithnumerous 
subvertical slickensides; 
crumbly to firm; damp. 

74.0-79.0'-Sample. 
Recovered 5.0/ 5.0 I=lOO%. 
RQD4.2/5.0'=85%. 

1 u SANDSTONE: dark greenish 
gray (5GY 4/1) : very 
fine-grained;silty; some 
clay: laminations of 
si1tstone;convoluted 
bedding; moderately 
sorted ; firm ; damp. 

79.0-81.11-Sample. 
Recovered 2.1/2.1~=100%. 
RQD 1.3/2.1'=62%. 
SANDSTONE : Same as above : 

Logged by: T. Gulliver & T. krdw 

Y 

I Page 4 of 5 
Project No. 

106m222 I Hydro-Search, Inc. 



fbcky Flats Plant LOG OF BORING NO. 25-86 Project: 

0.10 Drlllod 9/13/86 - 9/17/86 Coordlnatoa N 37426.3 E 21726.5 
Boring Mothod- NC Core around Surf aco Elovatlon 5974.45 

Materlal Dorcriptlon 4 
81.1-82.6'-Sample. 
Recovered 1.3/1.5'=87%. 
RQD0.6/1.3'=46%. 
SANDSTONE : Same as above : 
some black coal lenses : 
firm; damp. 

82.6-85.6'-Sample. 
Recovered3.0/3.2'=94%. 
RQD 1.3/ 3 . 0  =4 3 %. 
SILTSTONE: grayish black 
(N 3) ; alternating 
laminationsofvery 
fine-grainedsandy 
siltstone and clayey 
siltstone: very finecoaly 
1enses;thinlybedded; 
someconvolutedbedding; 
firm; dry to damp. 

85.5-89.8'-Sample. 
Recovered2.4/4.2'=57%. 
RQD 0.0/2.4 '=O%. 
SILTSTONE: Same as above: 
dry to damp. 

TOTAL DEPTH: 89.8 ' 

Romarkr Lagged by: T. Ollliver & T. k q h y  



WELL 3i. 36 

WELL CONSTRUCTION SUMMARY 
LOCATION of CWROS: 1 N 37426.3 E 21726.5 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 82.00' Hole: 89.80' 
BOREHOLE DIAMETER 0.00' - 38-50' : 71'' 
38.50' - 89.80': 3 3/41' 
DRILLER Wles Brothers Drilling Co. 

15865 W. 5th Avenue 
Golden, CO (Dave Jarvie) 
Pbbile B-57 RIG 

BlT(s) 0.00' - 38.56': Blade b i t ;  38.56' - 
89.80': Carbide b i t  

DRILLING FLUID 9-00' - 38.50' : NOW: 38.M' 
- 89.80': ais/ water mist 
SURFACE CASING 5" x 4 I steel  w/ locking 

r m  

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICLIL LOG - 
USING STRINGE): C-CASING S:SCREEN - - -- -- 0.00' 38.50' g- 
- 0.00'- -- 59.90' c2 - 
59.90L82.00'sL - - -- - -- 

- - -- - -- - 
- - 4 -  - - - - - - -  - --I---- 

? CASING: C I  5" I.D. steel surface casinp - - 
c2  2" T.D. Sch. 5 tw 316 stam- 

less steel. threaded and flush 

SCREEN: s~ 16 stain- 2" I.D. Sch. 5 tw 3 
less s tee1 . threaded and flu& 
iointed. 0.010"wirewraD screen, 
0.25' welded bottan caD. 

. .  

CENTRALIZERS bx (see CaIIWnts) 

FILTER MATERIAL 32-42 silica sand 
66.10' - 83.60' 

0.00' - 64.00' 
CEMENT Portland T w  I 

OTHER 318'' bentonite pel le ts  
64.00' - 66.10' 
83.601 - 84.60' 

I 
I 

J HYDRO-SEARCH RENOODEWER 

ELEVATION: GROUND LEVEL 5974.45 '  
5976 - 55.' TOP OF CASING 

CONSTRUCTION TIME LOG: 
I m  

TASK - 

GEOPHYS LOGGING: ~L - 
CASING: 

- 
8/27 1353 -- 5" steel 
9/17 1537 'I ' 

FILTER KACCEM 9/17 

CEVELCPMENT: 9/u3 

Bentonite 9/17 1 9/17 

CEMENTING: 

OTHER: 

9/ 18 

I- 
1-1- 

WELL DEVELOPMENT 

FINISH 

p4IT T B  
I986 

9/16 1700 
9/17 1315 

8/27 1330 -- -- -- - - -- 
8/27 1421 
9/17 1545 
-- 
-I- 
9/17 I 1804 -- 
9/18 1010 
10/1 0945 -- 

-- 
-- I 

See Well Dwelomnt  Smmary Sheet 

COMMENTS: 

No water encountered during dr i l l ing.  

TOD of stainless steel casing: 7 . 10 '  

Cave fran to  84.60' I 

I 

I 

i 
i 
I 

i 
CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
CLIENT/SUWECT . W.O. NO 

TASK DESCRIPTION TASK NO 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 



SHEET- of - 
CLIENT/SU BJECT W.O. NO 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

# E L L  25-86 
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WELL 25-86 
T 

Time 
(min.)  

37.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 
44.00 
45-00 
47.00 
49.00 
51.00 
53.00 
55.00 
57.00 
59.00 
61.00 
63.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 
100.00 
105.00 
110.00 
115.00 
125.00 
135.00 
145.00 
155.00 
165.00 
175.00 
185.00 
195.00 
205.00 
215.00 
230.00 
245.00 
260.00 
275.00 
290.00 
305.00 

T '  
T Prime 

(min. ) 

7.50 
8.50 
9.50 
10.50 
11.50 
12.50 
13 50 
14.50 
15 . 50 
17.50 
19.50 
21.50 
23.50 
25.50 
27.50 
29.50 
31.50 
33.50 
35.50 
40.50 
45.50 
50.50 
55.50 
60.50 
65.50 
70.50 
75.50 
80.50 
85.50 
95-50 
105.50 
115.50 
125.50 
135.50 
145.50 
155.50 
165.50 
175.50 
185.50 
200 e 50 
215.50 
230.50 
245.50 
260.50 
275.50 
1273.50 
1572.50 

1303.00 
1602.00 
3061.00 3031.50 

Water S I  
L e v e l  Rsd Drwdn 
(ft.  1 

82 . 75 
81.78 
81-77 
81.63 
81.61 
81.61 
81.61 
81.60 
81.57 
81.37 
81.30 
81.28 
81.25 
81-22 
81.13 
81.10 
81.03 
80.97 
80.92 
80.82 
80.68 
80.61 
80.56 
80.49 
80.44 
80.39 
80.35 
80.31 
80.26 
80.22 
80.14 
80.09 
80.02 
80.01 
79.97 
79.94 
79.92 
79.89 
79.86 
79.80 
79.76 
79.72 
79.68 
79.66 
79.62 
78.20 
77.89 
76.81 

(ft.1 

8.71 
7.74 
7.73 
7.59 
7.57 
7.57 
7.57 
7.56 
7.53 
7.33 
7.26 
7.24 
7.21 
7.18 
7.09 
7.06 
6.99 
6.93 
6.88 
6.78 
6.64 
6.57 
6.52 
6.45 
6.40 
6.35 
6.31 
6.27 
6.22 
6.18 
6.10 
6.05 
5.98 
5.97 
5.93 
5.90 
5.88 
5.85 
5.82 
5.76 
5.72 
5.68 
5.64 
5.62 
5.58 
4.16 
3.85 
2.77 

0.69 
0.65 
0.61 

0.55 
0.53 
0-50 
0.48 
0.46 
0.43 
0.40 
0.38 
0.35 
0.33 
0.32 
0.30 
0.29 
0.27 
0.26 
0.24 
0.22 
0.20 
0.19 
0.17 
0.16 
0.15 
0.14 
0.14 
0.13 
0.12 
0.11 
0.10 
0.09 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.05 
0.05 
0.05 
0.04 
0.01 
0.01 
0.00 

0.58 
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AQUIFER TEST DATA PUMPINO OI -ATION W E U  

G+ b e r  PUM"N2-a 2 
rrPE o f  AOUlF ER TEST 
HOW 0 MEASURED PAGE- OF- 

4fff ! L d  4zrd . ew 
DEPTH OF PUMP/AIRPIPE HOW W.L.3 MEASURED 3we 

RADJDIST. OF/FROY PUMPING WELL '- PUMPON: data /flofZ-8g t tm 

MEAS. POINT FOR W.L.5 PUMP ow: doto /'-a* time 
ELEVATION OF MEAS POINT DURATION O f  AOUIFER TEST 

I 
HYDRO-SEARCH RENO DENVER CONSULT t NG HY O R 0  LO GI STs - G EOLO G I 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 25-86 

DATE TESTED: 9 /06/86  BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G . S . ) :  3 5 . 8 8  - 4 7 . 0 6  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  6 9 . 9 2  

1ST P1/3  TEST 
Q = INJECTION RATE = . 00128193  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 1 . 4 7  + 9 . 0 0  + . O O  * 2 . 3 1  = 5 0 . 4 7  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000153  FT/MIN 
K = . 00000078  CM/SEC 

P2/3  TEST 
Q = INJECTION RATE = . 00407424  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 41 .47  + 5 . 3 3  + 5 . 0 0  * 2 . 3 1  = 5 8 . 3 5  

R = BOREHOLE R A D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 4 2 1  FT/MIN 
K = . 00000214  CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = . 00050092  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 1 . 4 7  + 6 . 8 7  + . O O  * 2 . 3 1  = 4 8 . 3 4  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000063  FT/MIN 
K = . 00000032  CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222  
WELL NO. 25-86 

DATE TESTED: 9 /06 /86  BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G . S . ) :  4 8 . 0 5  - 5 9 . 2 3  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 6 9 . 9 2  

1ST P1/3 TEST 
Q = INJECTION RATE = . 00001692  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 53 .64  + 1 0 . 7 0  + . O O  * 2 . 3 1  = 6 4 . 3 4  

R = BOREHOLE R A D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000002  FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00005802  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 53 .64  + 5 . 3 3  + 1 0 . 3 0  * 2 . 3 1  = 8 2 . 7 6  

R = BOREHOLE R A D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000004  FT/MIN 
K = .00000002 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 25-86 

DATE TESTED: 9/06/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 58.86 - 70.04 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 69.92 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005802 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 64.45 + 10.84 + .OO * 2.31 = 75.29 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00187212 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 64.45 + 5.33 + 12.00 * 2.31 = 97.50 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000116 FT/MIN 
K = .00000059 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00078693 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 64.45 + 8.69 + .OO * 2.31 = 73.14 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000065 FT/MIN 
K = .00000033 CM/SEC 



PACXER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 25-86 

DATE TESTED: 9/06/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 69.36 - 80.54 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 69.92 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00006092 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 74.95 + 10.67 + .OO * 2.31 = 85.62 

R = BOREHOLE RADIUS = .16 FEET 

R = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00993387 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 74.95 + 5.33 + 15.00 * 2.31 = 114.93 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = ,00000521 FT/MIN 
K = .00000265 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00213231 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 74.95 + 10.06 + .OO * 2.31 = 85.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000151 FT/MIN 
K = .00000077 CM/SEC 



PACXER TEST ANALYSIS 

ROCKY FIATS PLANT JOB NO. 106P06222 
WELL NO. 25-86 

DATE TESTED: 9/06/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G.S.): 83.29 - 94.47 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 69.92 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00038077 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 69.92 + 10.60 + .OO * 2.31 = 80.52 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000029 FT/MIN 
K = .00000014 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00782772 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 69.92 + 5.33 + 18.90 * 2.31 = 118.91 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000397 FT/MIN 
K = .00000202 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00811115 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 69.92 + 10.20 + .OO  * 2.31 = 80.12 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000611 FT/MIN 
K = .00000310 CM/SEC 



ROCKY FLATS SOLAR PONDS 

UELL 
NUMBER DATE - -  
2586 09/30/86 

10/01/86 
10/13/86 
10/21/86 

11 /05/86 
1 1 /06/86 
1 1 /07/86 
1 1 /26/86 

1 0 / 2 a m  

01 101 187 
02/25/87 
03/ ia /a7 
05/08/87 
06/03/87 
071oaia7 
oa/o4/a7 
o a m / a ?  
09/03/87 
1 1 109181 
i2 /2 i /a7  
01/11/88 
02/29/88 
03/21/88 
041 18/88 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOU TOC 

5974.45 5976.55 2.10 82-00 71.05 
77.93 
71.42 
76.73 
74.59 
74.24 
78.65 
79.52 
71.94 
31.83 
23.92 
21 .E 

27.25 
71 -70 
24.70 
32.60 
31 -40 

35.38 

2a -60 
28.40 
21 .oo 
34.60 

l0.70 
27.80 

UATER 
SURFACE 
ELEVATION 

5905.50 

5905.13 

5901 -96 
5902.31 

5898.62 

5899. a2 

5897.90 
5897.03 
5904.61 
5944.72 
5952.63 
5954.80 
5941.17 
5949.30 
5904.85 
5951 -85 
5943.95 
5945.15 
5947.9s 

5955.55 
5941.95 

5935.85 

5948.1s 

5948 e 7s 
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INDEX OF DATA 

Boring No.: 26-86 

Completed as well? Yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG OF BORING NO. 26-86 

around Surf ace Elovrtlon 5974. 48 

Project: RDcky Flats P!ant 

Date Drlflod 8/22/86 Coordinates Y 37425.8 E 21737.2 
Boring. Mothod Hollow S t a n  Auger 

Other 
Te8t8 

- 
pen tratlo R e a?s t anc 
Mows/ lncl 

20 4c 
7-n-r 

I 



Rodry Flats Plant LOG OF BORING NO. 26-86 
PI oject: 

Oat. Drllled 8/22/86 
Boring Mothod 

Coordlnate8 N 37425.8 E 21737.2 
around Surf aco Elovatlon 5974.4~ 

1 Material Ooacriotlon 

12.0-17.0i-Sample. 
Recovered5.0/5.0'=100%. 
CLAYSTONE: medium dark 
gray ( N 4 )  with grayish 
orange(iOYR7/4)andpale 
olive (lOYR6/2)mottling: 
some silt with very 
coarse-grainedsandlenses 
less than 0.2 thick: 
ironstone layer at 
12.9-13.2'withcalcareous 
cement: firmimoist. 

TOTAL DEPTH: 1 7 . 0  

- 
h a /  Inc 

Checked by : emark8 b@ by: T. b q h y  

'roject No. 

I &Po6222 Hydro-Search, Inc. . Page 20f 2 



WELL 16-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 

N 37425.8 E 71737.7 

- 

IRILLING SUMMARY: 

TOTAL DEPTH Well: 11.00' Hole: 17.00' 
BOREHOLE DIAMETER 71'' 

DRILLER Bovles Brothers Drillim CO. 
15865 W. 5th Avenue 
Golden, CO (Dave Jamie) 

RIG Pbbilp B-57 
BIT(S) Blade b i t  

DRILLING FLUID 

SURFACE CASING 

N E L L  DESIGN: 

BASIS: GEOLOGIC LOG 

US ING STRING(S): C: CASING S:SCREEN 

GEOPdYSICAL LOG _. 

0.00' 3.75' c1 - 
3.75'- 11.00' SI - 1 - - -- - -- 

- - - - - I -  -- 
less s t w l ,  threaded and f l u s h  

:ASING: C I  2" I . D .  Sch. 5 twe 316 stain- 

jointed. 

SCREEN: S I  2'' I.D. Sch. 5 tVDe 316 stain- 
less steel. threaded ard flush 
iointed. 0.010" wire wraD s c r w  
0.25' welded bottan caD. 

CENTRALIZERS Ty~e 304 stainless steel 
6.80' - 8.00' 

FILTER MATERIAL 32+2 si l ica  sand 

CEMENT Portland T m  I 

OTHER 318'' bentonite eellets 

3.10' - 12.20' 

0.00' - 2.20' 

2.20' - 3.10' 
12.20' - 15.50' 

ELEVATION: GROUND LEVEL 5974.48' 
TOPOF CASING 5976*49' 

CONSTRUCTION TIME LOG: 
I START I F I N I S H  

TASK - 
DRILLING: 

aiipPr I 8/22 1235 8/22 7511 - 

CASING: 

1-1-1- --- 
1556 8/22 a122 

8/22 1607 8/22 --- 
9/12 1415 9/17, 

1604 8/22 8/22 
8/22 1550 8/22 --- 

CEM EPlTl NO: 

OTHER: 

--- I+!= 
WELL  DEVELOPMENT 

1400 

1556 

I61 1 
11 IO 

1602 
1555 

See Well Cevelopmt Surmary Sheet. 

COMMENTS: 

Water encountered at  9.46'. recorded 1 day 
after well cmle ted .  

ToD of stainless steel cas 

Cave fmn lD to 15.50' 

inp: 2.01' 

I 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

R F W  '0-05-003;11-5 85 



08:37:08.34 BA ILDOWN - RECOVERY  A N A L Y S I S  FOR WELL 26-86 MON 06-20-1 
\95: 

- RAW DATA  

WELL # 26-86 

WELL D I A M E T E R =  7.25 I N C H E S  
C A S I N G  D I A M E T E R =  2.00 I N C H E S  
VOLUME OF  WATER= -75 GALLONS  
LENGTH OF  A Q U I F E R  TESTED=  7.05 F E E T  
VALUE  OF  HO= 6.85 FEETr 
S T A T I C  WATER L E V E L =  3.95 F E E T  
LENGTH O F  SCREEN= 7.25 F E E T  
WATER T A B L E  TO BOTTOM OF WELL= 7.05 F E E T  

* The H~ ca/COjL!fd /be a v e c o v e v y  06 0, 75 q a l l ' ' A S  IS '? 'LO & e c a ~ : e  +Ais / J  

+,,'t res*dwaI d i r w d o w n  r r ~ o v J . ~ (  (L, 85 Zed)  A +  7: 13:s i n / d * f r c  I H o  
'@SX S L U G  T E S T  DATA :  h U s  kef@ ref L.85 L e d  Jbr S h c  ~ q a i , 5 1 ~ .  

T I M E  

-------- 
12. 5.30 
12. 6. 0 
12. 6.30 
12. 7. 0 
12. 7.30 
12. 8. 0 
12. 8.30 
12. 9. 0 
12. 9.30 
12.10. 0 
12.11. 0 
12.12. 0 
12.13. 0 
12.14. 0 
12.15. 0 
12.16. 0 
12.17. 0 
12.18. 0 
12.19. 0 
12.20. 0 
12.22. 0 
12.24. 0 
12.26. 0 
12.28. 0 
12.30. 0 
12.32. 0 
12.34. 0 
12.36. 0 
12.38. 0 
12.40. 0 
12.45. 0 
12.50. 0 
12.55. 0 
13. 0. 0 
13. 5. 0 
13.10. 0 
13.15. 0 
13.20. 0 
13.25. 0 
1 7  :c 0 

WATER L E V E L  T I M E  S INCE T E S T  
( F E E T )  BEGAN ( M I N U T E S )  ---____---- --------------- 
10.80 15.50 
10.60 1 6  - 00 
10.51 16.50 
10.45 17.00 
10.38 17-50 
10.35 18.00 
10.30 18 - 50 
10.25 19.00 
10.22 19.50 
10.08 20.00 
10.05 21.00 
10.02 22.00 
9.94 23.00 
9.90 24.00 
9.90 25.00 
9-84 26.00 
7-82 27.00 
9.82 28.00 
9.74 29.00 
9.69 30.00 
9.65 32.00 
9.62 34.00 
9.59 36.00 
9.50 38.00 
9.50 40.00 
9.45 42.00 
9.45 44.00 
9.44 46.00 
9.41 48 - 00 
9.41 50 - 00 
9.39 55 .. 00 
9.34 60.00 
9.31 65 - 00 
9.26 70 - 00 
9.23 75-00 
9.22 80.00 
9-18 85 - 00 
9.15 90 - 00 
9.14 95 - 00 
(2 1 1  I nc. nn 



A d - V d .  b 

13.55. 0 
14. 5. 0 
14.15. 0 
14.25. 0 
14.35. 0 
14.45. 0 
14.55. 0 
15. 5 .  0 
15.20. 0 
15.35. 0 
32.12. 0 
37.26. 0 
61.33. 0 
***43. 0 
***20. 0 
***19. 0 
***38. 0 

. d c I  

9.02 
9.00 
8.99 
8.99 
8.98 
8.96 
8.96 
8.96 
8.93 
8.92 
8.82 
8.75 
8.78 
8.93 
8.90 
8.97 
8-90 

A I > . V V  

125.00 
135.00 
145.00 
155.00 
165.00 
175.00 
185. 00 
195.00 
210.00 
22s. 00 
1222 I O 0  
1536.00 
2983.00 
7013.00 
7410.00 
8429.00 
8808.00 



08:37:16.25 BAILDOWN - RECOVERY A N A L Y S I S  FOR WELL 26-86 MON 06-20-1 

WELL # 26-86 

WELL D I A M E T E R =  7.25 I N C H E S  
C A S I N G  D I A M E T E R =  2.00 I N C H E S  
VOLUME OF WATER REMOVED OR ADDED TO WELL=  - 7 5  GALLONS 
LENGTH OF A Q U I F E R  TESTED= 7.05 F E E T  
VALUE OF HO= 6.85 F E E T  
S T A T I C  WATER L E V E L =  3.95 F E E T  

SLUG TEST D A T A :  

T I M E  S I N C E  T E S T  
BEGAN ( M I N U T E S )  

15.50 
16.00 
16.50 
17.00 
17.50 
18 - 00 
18.50 
19.00 
19.50 
20.00 
21.00 
22 - 00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
32 .. 00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
50 - 00 
55.00 
60.00 
65.00 
70.00 
75 00 
80.00 
85.00 
90.00 
95.00 

105- 00 
115.00 
125.00 
135.00 
145.00 

--------------- 

1 r- r D ,- 

WATER L E V E L  
( F E E T )  

10.80 
10.60 
10.51 
10.45 
10.38 
10.35 
10.30 
10.25 
10.22 
10.08 
10.05 
10.02 
9.94 
9.90 
9.90 
9.84 
9.82 
9.82 
9.74 
9.69 
9.65 
9.62 
9.59 
9.50 
9.50 
9.45 
9.45 
9.44 
9.41 
9.41 
9.39 
9.34 
9.31 
9.26 
9.23 
9.22 
9.18 
9.15 
9.14 
9.11 
9.06 
9.02 
9.00 
8-99 

----------- 

(?- 

DRAWDOWN 
( F E E T )  

6.85 
6.65 
6.56 
6.50 
6.43 
6.40 
6.35 
6.30 
6.27 
6.13 
6.10 
6.07 
5.99 
5.95 
5.95 
5.89 
5.87 
5.87 
5.79 
5.74 
5.70 
5.67 
5.64 
5.55 
5.55 
5-50 
5.50 
5.49 
5.46 
5.46 
5.44 
5.39 
5.36 
5.31 
5.28 
5.27 
5.23 
5.20 
5.19 
5.16 
5.11 
5.07 
5.05 
5.04 

-------- 
HEAD R A T I O  R E C I P R O C A L  T I M E  

( l / M I N U T E S )  ---------- --------------- 
1.000 .065 
.971 .063 
-958 .061 
-9.49 -059 
-939 -057 
- 934 .056 
- 927 .os4 
- 920 -053 
-915 -051 
-895 - 050 
- 891 - 048 
-886 -045  
.874 -043 
-869 -042 
-869 -040 
-860 -038 
-857 -037 
- 857 -036 
-845 -034 
-838 - 033 
-832 -031 
.828 -029 
-823 -028 
.810 -026 
.810 .025 
-803 - 024 
-803 - 023 
-801 - 022 
-797 .021 
- 797 -020 
- 794 .018 
-787 -017 
.782 - 015 
-775 -014 
.771 -013 
- 769 -013 
.764 -012 
~ 759 - 0 1 1  
e 758 - 0 1 1  
.753 * 010 
~ 746 -009 
-740 -008 
.737 - 007  
.736 -007 -. ,~ 



163. uu 
175.00 
185.00 
195 00 
210.00 
22s. 00 
1222 .. 00 
1536.00 
2983 .. 00 
7013.00 
7410.00 
8429 - 00 
8808.00 

d - Y& 
8.96 
8.96 
8-96 
8-93 
8.92 
8.82 
8.75 
8.78 

8.90 
8.97 
8.90 

8-93 

>.US 

5.01 
5.01 
5.01 
4.98 
4.97 
4.87 
4.80 
4.83 
4 .98  
4.95 
5.02 
4.9s 

. /;4 
-731 
-731 
-731 
-727 
-726 
.711 
-701 
70s 

. 7 2 7  

.. 723 
-733 
723 

. VU6 

.006 
-005 
e 005 
- 005 
-004 
.OOl 
-001 
-000 
.) 000 
-000 
. 000 
-000 



08:37:23-83 BAILDOWN - RECOVERY ANALYSIS FOR WELL 26-86 MON 06-20-1988 

WELL # 26-86 

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD 

PERMEABILITY=S.OOE-O4/ MATCH TIME (IN MINUTES) 
STORAGE COEF= 7.61E-02* ALPHA 

COMPUTER CALCULATES 
ALPHA= -10 MATCH TIME= 1.52E+03 
PERMEABILITY= 3.296-07 CM/SEC 
STORAGE COEF=7.61E-03 
CORRELATION NUMBER= .98 

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA 

HVORSLEV PERMEABILITY=7.88E-O4 / LAG TIME 
BOUWER PERMEA8ILTY=1.30E-03 * -SLOPE 

COMPUTER CALCULATES 
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION 

FOR X ON Y: HVORSLEV PERMEABILITY=1.68E-O8 CM/SEC 

FOR Y ON X: HVORSLEV PERMEABILITY=1.02E-O7 CM/SEC 

AVERAGE HVORSLEV PERMEABILITY=2.89E-O8 CM/SEC 
AVERAGE BOUWER PERMEABILITY=3.57E-O8 CM/SEC 
REGRESSION STATISTICS 

BOUWER PERMEABILITY=9.45E-O9CM/SEC 

BOUWER PERMEABILITY=6.20E-O8 CM/SEC 

X ON Y 
INTERCEPT= - -09 
SLOPE=-7.26E-06 

INTERCEPT= - -06 
SLOPE=-4.76E-05 

Y ON X 

CORRELATION COEFFICIENT= -.39 
CALCULATIONS INDICATE THAT A VALUE 

OR A VALUE OF 1.774 INCHES 
MAY YIELD BETTER RESULTS 

PERMEABILITY EASED ON REGRESSION FIT OF 

PERMEABILITY=5.74E-O4 / SLOPE 
PERMEABILITY=Z.llE-O5 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= 4.88 
SLOPE= 2.71E+01 

INTERCEPT= 4.88 
Y ON X 

SLOPE= 2.74E+01 

OF 8.70 FEET FOR HO 
FOR EFFECTIVE CASING DIA. 

DATA - FERRIS & KNOWLES METHI 

CORRELATION COEFFICIENT= -99 



MON 06-20-1' 08:38:22.87 BAILDOWN - RECOVERY ANALYSIS FOR WELL 26-86 

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY 
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4 ------ __-- - - - -____ - - - _ _ _ _ _ _ _ _ _  _ - _ _ _ _ _ _ _ _ _ _  __-____- - - - -  - -__--------  

26-86 2.89E-08 3.29E-07 7.61E-03 2.11E-05 3.57E-OS 

* METHOD 1 IS HVORSLEV 
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS 
METHOD 3 IS FERRIS AND KNOWLES 
METHOD 4 IS BOUWER 



- WELL 26 % 
AQUIFER TEST DATA PUMPING or OBSERVATION WELL 

TYPE OF AOUIFER TESf b-Ce PUMPING or RECOVERY DATA 

DEPTH OF PUMP/AIRPIPE 
HOW OMEASURED 4 w c  
HOW W.L.'s MEASURED fl tL VVWI c * time /Zof 
RAWDISC OF/FROH PUMPING WEd If PUMP ON: datr 
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PAGE- OF- 

tlm. //.G 
1 

?r 
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WELL db-  86 
AQUIFER TEST BATA PUMPING or OBSERVATION WSU 
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ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

UELL 
NUMBER DATE - -  
2686 01/27/86 

09/12/86 
09/13/86 
09/15/86 
09/ 16/86 
09/17/86 

10/13/86 
11/12/86 
11/26/86 

091 1 8/86 

oi/oi/a7 
02/251a7 
05/0a/a7 
06/03/a7 
07/0a/a7 
oa/o4/a7 
oa127ia7 
09/03/a7 
io/2i/a7 
1 i/o9/a7 
12/21/07 
01/27/88 
02/29/88 
03/21 /88 
w i a m  

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOU TOC 

5974.48 5976.49 2.01 11.00 11.60 
11.34 
11.54 
11.45 
11.63 
11.64 
11.67 
11  .a6 
11.60 
11.32 
10.71 
10.54 

10.25 
10.20 

10.70 
10.20 
11.50 
11.60 
11.60 
11.60 

10.70 
10.40 

9.48 

10.80 

10.80 

UATER 
SURFACE 
ELEVATION 

5964. a9 
5965.15 
5964.95 
5965.04 
5964.86 
5964.85 
5944. a2 

5964.89 

5965.78 

5964.63 

5965.17 

5965.95 
5967.01 
5966.24 
5966.29 
5965.69 
5965.79 
5966.29 
5964.99 
5964. a9 
5964. a9 
5964. a9 
5965.69 
5965.79 
5966.09 
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cg 
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INDEX OF DATA 

Boring No.: 27-86 

Completed as well? Yes 

Data i n  File 

X Log of Borehole 

X Well Construction Summaries 

Well Development Summaries 

X Hydraulic Conductivity Test Data - 
and Results 

Packer Test Data and Results x 

X Water Level Data 

X Saturated Thickness Hydrographs 

- 
- 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 

a 
APPENDIX B 



LOG OF BORING NO. 27-86 

Coordtnater 37794.1 E 22134.9 

Projoct: b c k v  Flats Plant 

Date Drllled 8/29/86 and 9/12/86 to  9/18/8t1 

Boring-MOthod k l l m  Stem hizeerix Core Ground Surface Elovatlon 5961.86 
I I I 

Depth Matorld Dorctlotlon 

ARTIFICIAL PILL 

O-2.08-Sample. 
Recovered1.0/2.Oi=5O%. 
GRAVEL: dusky brown (5YR 
2/2) granite and quartzite 
coarse sand, pebbles and 
cobb1es;somefine-grained 
sand: silty: slightly 
ca1careous:poorlysorted; 
subangular: 
unconsolidated : d r y .  

2.0-4.0e-Sample. 
Recovered0.9/2.0e=45%. 
GRAVEL: Same as above: 
ca1careous:horizontal 
bedding; poorlysorted; 
unconsolidated : dry. 

4.0-7.O8-Sarnple. 
Recovered3.0/3.0"-100%. 
GRAVEL: very pale orange 
(lOYR 6/21 to grayish 
orange (lOYR 7/4) pebbles: 
gradesdownwardinto 
yellowishorange (10YR 
6/6) coarse-grained sand: 
trace silt and clay: 
nonca1careous:poorly 
sorted: subangular; damp. 

8.0-12.0e-Sampie. 
Recovered4.0/4.0i=1001. 

poorly sorted: 

ARAPAHOE FORMATION 

Iemarkr z o ~ d  bv: T. k h v  & J. B e r m  

'en t atlo 

:Bbwa/ inci 
20 4c 

R 8 a?.< a nc 

r r r r  



ILOG OF BORING NO. 27-86 PrOjOCt: Rocky Flats Plant 

Date Drltlod 81291% and 9 1 ~ 1 8 6  t,) 4 1 ~ / 8 6  Coordinate8 N 37794.1 E 22134.9 
Boring- Method ~olliw Stan Auger x k r e  around Surface Elwatlon 5961.86 

28.5-33.St-Sample. 
Recovered2.0/5.0i=40%. 
RQD1.5/2.0i=75%. 
CLAYSTONE: light gray (N 
7) andpaleyellowish 
brown (lOYR 6/2) ; white 
caliche at 31.5 (0.2Sts 
thick) : strong reaction 
strongly with HCL: 
conso1idated:dry. 

33.5-38.St-Sarnple. 
Recovered2.1/5.0i=42%. 
RQD 2.1/2.1'=1003. 
CLAYSTONE: darkyellowish 
orange (lOYR 6/6) with 
moderateyellowishbrown 
(LOYR5/4)limonite 
stains;gradesdownward 
intoapaleyellowish 
brown (lOYR 672) slightly 
sandyclavstone: 

Recovered 5.0/5.0 '~100%. 
CLAYSTONE: lightgray (N 
7) tomediumgray (N 5 )  
with dark yellowish orange 
(10YR 6/61 mottling. At 
15.5' gradesintomedium 
darkgray (N4) claystone: 
unweathered: damp to wet. 

17.0-22.08-Sample. 
Recovered5.0/5.0'=1002. 

17.0-19.6'. CLAYSTONE: 
light gray (N 7) tomedium 
gray (N 5 )  with dark 
yellovishorange (10YR 
6/6) mottles: firm: damp. 

19.6-22.0'. CLAYSTONE: 
pale olive (lorn 6/2) 
claystone with slight dark 
yellowishorange (LOYR 
6/61 mottlingalong 
fractures:someironstone 
in fractures : firm: damp. 
23.0-28.Ss-Sample. 
Recovered3.5/5.0*=692. 
RQD2.9/3.5=872. 
CLAYSTONE: darkyellowish 
orange (lOYR 6/6) : sandy: 
grades downward into a 
dusky yellow (5Y 6/4) 
sandyclaystone: several 
patches of white very 
fine-grainedsand: 
conso1idated:dry. 

Remark8 Logged by: T. WrFhy & J. B e r m  

>en tratloi R e 8?8 t anc t 
: B b w d  Inch 

20 40 m 



LOG OF BORING NO. 27-86 
Project: Rnc~y Flats PLant 

Date Drllled 8/29/86 and 9/12/86 to 9/18/86 Coordlnate8 1; 37794.1 E 22134.9 
Boring Mathod ~ + ~ t l a w  Stan h g e r m  Core around Surface Elevation 5961-86 

38.5-43.5'-Sample. 
Recovered3.6/5.0i=73%. 
RQD 3.6/3.6'=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) ; some fine 
to very fine-grained sand : 
dark yellowish orange 
(lOYR 6/61 mottling: black 
organic fragments : few 
calichestringers; 
conso1idated;dry. 

43.5-47.5'-Sample. 
Recovered1.6/4.0i=40%. 
RQD 0.8/1.6 '-50%. 
CLAYSTONE: yellowish 
brown (lOYR 2/2) with some 
moderate yellowish orange 
(lOYR6/6) mottling: 
sandy: fewblackorganic 
fragments; consolidated; 
damp. 

47.5-52.Sq-Sample. 
Recovered5.0/5.0i=100%. 
RQD 5.0/5.0 ' =loo%. 
CLAYSTONE: olive gray (5Y 
3/2) : nomottling: 
homogenous: consolidated; 
dry. 

52.5-57.S'-Sample. 
Recovered3.5/5.0'=70%. 
RQD2.5/3.5'=71%. 
CLAYSTONE: Same as above: 
dry. 

57.5-62.5'-Sample. 
Recovered5.0/5.0i=100%. 
RQD5.0/5.0'=100%. 
CLAYSTONE: olivegray (5Y 
3/2) with moderate 
yellowishbrown(iOYR5/4) 
mottling; at 59.0 I and 
59.5 ' hit a thin layer 
0.3' and0.1' thick, 
respectively, ofmoderate 
yellowish brown (lOYR 5/4) 
siltstonenodu1es;very 
f ine-grained : dry. 



LOG OF BORING NO. 27-86 
Projoct: Rocky Flats Plant 

Date Drilled 8/29/86 a d  9/12/86 to 9/18/86 Coordlnate8 11 37794.1 E 22134.9 
Qround Surface Elovrtlon 5961.86 

Depth Mat erld Do8 crip t ion 

62.5-67.5'-Sample. 
Recovercd5.0/5.0i=100%. 
RQD 5.0/5.0 -100%. 
CLAYSTONE: olivegray(5~ 
3/2) ; sandy; several 
moderateyellowishbrown 
(lOYR5/4) siltstone 
nodules at 66.4 ' , 66.9 
and 67.0 I ; each layer is 
lessthan.05'wide; 
consolidated; moist. 

67.5-72.5l-Sample. 
Recovered5.0/5.0i=100%. 
RQD5.0/5.0'=10@2. 
CLAYSTONE: olivegray (5Y 
3/2) : sandy; moderate 
yellowish brown (lOYR 5/4) 
siltstonenodules: 
conso1idated;moist. 

72.5-77.5'-Sample. 
Recovered4.4/5.Oi=aa%. 
RQD 4 e 4/4.4'=100%. 
CLAYSTONE: olivegray (5Y 
3/2) ; sandy; layerof 
moderate yellowish brown 
(10YR5/4)siltstone 
nodules 73.8 I ; 
conso1idated;moist. 

\ '  

77.5-82.5'-Sample. 
Recovered4.5/5.0=90%. 
RQD4.5/4.5'=100%. 
CLAYSTONE: olivegray(5Y 
3/2) : sandy; blackorganic 
fragments:consolidated; 
damn - 

- 
Pen tratioi 
Re a?a t a nc 1 

Bbwd Inc t 
20 40 m 



LOG OF BORING NO. 27-86 

Ground S u r f a c e  Elevatlon 5961.86 

p r o j e c t :  Rocky Flats Plant 

Date Orllled 8/19/86 and 9/12/86 to 9/18/86 COOrdlnate8 N 37794.1  E 22134.9 

qemarkr Logged by: T. fi-y 6 J. Bergman 

en trat lo  

(Bbwa/ Inc t 
L P  88 r t a n c  

20 40 m 



/LOG OF BORING NO. 27-86 ProjOCt: Rocky Flats P l a n t  

Date Drlllod 8/29/86 and 9/12/86 to 9/18/86 Coordinate8 N 37794.1 E 22134.9 
Boring Mothod Hotlm Stem hger/NC Core Ground Surfaco Elovrtion 5961.86 

102.5-107.5-Sample. 
Recovered3.8/5.O1=761. 
RQD3.0/3.8=792. 
SILTSTONE: Same as above: 
dry. 

107.5-110.51-Sample. 
Recovered3.0/3.O1=1O0%. 
RQD3.0/3.0'100%. 
SILTSTONE: Same as above: 
dry. 

110.5-113.51-Sample. 

dry. 
r 
113.0-117.Oi-Sampie. 
Recovered 2.2/4.0 '=55%. ---_ - - - - 

_ _ _ _  CLAYSTONE: Olivegray ( 5 Y  
---- - _ _ _  
- ---- - - - 
- - - - 

- - -_ 17 RQDO.1/2.2'=5%- 

3/2) : silty; somevery 
f ine-grained sand: black 

- - - -  - - -_ ---_ _ _ _ _  organic fragments: ---- 
homogenous : consolidated : - -__  

ydro-Search, Inc. 

117.0-122.0~-Sample. 
Recovered3.5/5.O1=702. 
RQD2.7/3.5'=772. 
CLAYSTONE: olive gray (5Y 
3/21 : silty; feworganics: 
homogenous : damp. 

?emark8 bmed bv: T. bhrohv & J. B e r m  

- 
(8bwd Incl 

20 40 m 



ILOG OF BORING NO. 27-86 
Project: Rocky Flats Plant 

122.0-127.0'-Sample. 
Recovered5.0/5.0'=100%. 
RQD 5.0/5. 0'100%. 
CLAYSTONE: olive gray (5Y 
312) : silty; somevery 
fine-grainedsand; few 
organic fragments; 
homogenous ; hard : dry. 

127.0-132.0'-Sample. 
Recovered5.0/5.0'=100%. 
RQD 5.0/5.0'= 100%. 

127.0-129.0 ' . CLAYSTONE: 
olivegray (5Y 3/2) ; 
sandy: black organic 
fragments:homogeneous; 
consolidated; dry. 

clay grades irto light 
gray (N 7) sandstone : 
si1ty:veryfine-grained; 
thin clay laminae ; few 
organics;wellsorted; 
rounded; consolidated; 

132.0-137.0'-Sample. 
Recovered3.5/5.0'=70%. 
RQD2.3/3.5=66%. 
132.0-133.9 ' . SANDSTONE: 
light gray (N 7) ; silty; 
very fine-grained; very 
thin clay laminae ; well 
sorted: rounded: 
consolidated; dry. 

133.9-137.0. CLA 
grades into olive 

sandy; laminations in 
sandyintervals; no 
organics;consolidated; 

137.0-142.0'-Sample. 
Recovered3.2/5.0'=64%. 
RQD2.2/3.2'=69%. 
CLAYSTONE: olive gray (5Y 
3/2) ; light brown (5YR 
6/4) mottling; no 

- 
Den tratla R a a?a t anc 
CBbwd lnci 

20 4c 
rrlr 



142.0-147.0i-Sample. 
Recovered5.0/5.0i=100~. 
RQD3.8/5.0'-76%. 
CLAYSTONE: olive gray (5Y 
3/2) : silty: somevery 
fine-grainedsand:grades 
downward into very 
f ine-grained gray (N 7) 
sandstone: silty: few 
organics: 1aminated;well 
sorted;rounded: 
conso1idated;dry. 

147.0-152.0*-Sample. 
Recovered5.0/5.0'=100%. 

CLAYSTONE: olive gray (5Y 
3/2) silty claystone and 
pale olive (1OY 6/2) very 
f ine-grained silty 
sandstone;sandstone 
layers are less than 0.1 
thick:wellsorted: few 
organics: 2 dusky yellow 
(5Y6/4) siltstonepockets 
at 148.0' : sample exhibits 
increasedclaycontent 
withdepth:consolidated; 
hard: slightlydamp. 

RQD5.0/5.0'100%. 

152.0-157.Oi-Samp1e. 
Recovered 3. 1/5.0i=622. 
RQD 0.8/3 .1* =2 6%. 
CLAYSTONE: alternating 
bands of olive gray (5Y 
3/2) claystone and very 
fine-grainedgray (N7) 
si1tysandstone;grades 
downwardintoolivegray 
(5Y3/2) siltyclaystone; 
paleyellowishbrown ( 1 0 ~ ~  
6/2) siltstonenoduleat 
155.0':consolidated: ---_ .----  

, - - - -  - _ _ _ I  slightly damp. 

TOTAL DEPTH: 157.0 I 

lemarkr Logged by: T. k q h y  6 J. Bergran 

- 
(Bbwa/ lncl 

20 I C  
7-n-r 
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WELL CONSTRUC TlON 
WELL 27-86 

SUMMARY 
LOCATION or COORDS: 

N 37794.1 E 22134.9 

DRILLING SUMMARY:  

TOTAL DEPTH Well : 133.00' Hole : 157.00' 
BOREHOLE DIAMETER 0.00' - 22-00' : 7?' 
22.00' - 157.00': 5 518'' 

DRILLER Bovles Brothers Drilling CO. 
15865 W. 5th Avenue, Colden. CO 

elT(s) 0.00' - 22.06'; T5; 22.00' - 157.00' 
coring bi t ;  stone bi t ,  tricone 

157.00' : airlwater mist 
SURFACE CASING 5'''~ 22.6' steel w/ lockia; 

DRILLING FLUID 0.00' - 22.00': 22.00'. 

~- 

WELL DESIGN: 

BAS IS :  GEOLOGIC LOG x GEOPHYSICAL LOG - 
CPSING STRING(S): CzCASING S=SCREEN 
0.00' 21.00' CI I - - -- -- 0.00'- 1 2 8 . 5 0 ' a  - 

128.50'- 133.00' S I  - I -  

CASING: C I  5'' I .D.  m-1 syrfarp r x i n p  
c2 2" I.D. Sch. 5 type 316 stairr 

less steel, threaded arid f lush  
jointed. 

SCREEN: SI 2'' I . D .  Sch. 5 type 316 stain- 
less steel, threaded and flush 
jointed, 0.OlO"wirewrap screen, 
0.25' welded bottan cap. 

CENTRALIZERS 

80 

FILTER tAATERICL 3Z42 si l ica  sand 

CEMENT Portland T w ~  I 

OTHER 318'' bentonite w l l e t s  

127.50' - 135.70' 

0.00' - 126.50' 

126.50' - 127.00' 
135.75' - 157.00' 

ELEVATION: GROUND LEVEL 596 ' 86 ' 
TOP OF CASING 5963.26 ' 

CONSTRUCTION TIME LOG: 
I S T A R T  

TASK 

DRILLING: 

Nc core 
Reanine 

- 

7b11 L 

GEOPHYS. LOGGING 

CASING: 
5" steel 
2" stainless 

QbIE 
1986 
8 129 
911 I 

. -  .- 

8 129 
9/22 

I- 

C E M EFITl NG: 

OTHER: 
Bentonite 

Cemytine 5" I 8/29 
S t e e  

I- 

1140 
1820 
1215 

1520 
- I625 

1330 

- 
- 
- 
- 
- - 

FINISH 

R A E  
I986 

9/17 
9/19 

a /29 

- - 
8 129 
9 I22 

9/22 
9 124 
IO/ I 

9 122 
9/ 19 

8/29 

- - 
- 
- 
- 
- - 

1330 
1 I35 
- - 
1150 
0920 
0912 

- - - 
1620 
1700 

1400 

- - - -_ 
WELL DEVELOPMENT 

See Well k v e l o m n t  S m r v  Sheet. 

~~ 

COMMENTS: 

8.0' during d r i l l  inp. Water s m t e r e d  at  

CONSULTING HYDROLOGISTS - GEOLOG ISTS 



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION ~ TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE 

488 
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SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION ~ TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE 

9FW 10-05-OO3JA-5 I85 
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T 

20.00 
20.50 
21.00 
21.50 
22.00 
22.50 
23.00 
23.50 
24.00 
24.50 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
50.00 
52.00 
54.00 
59.00 
64.00 
69.00 
74.00 
84.00 
89.00 
94.00 
99.00 
104.00 
114.00 
124.00 
134.00 

WELL 27-86 
T' Water S 

Level Rsd Drwdn 
(ft- 1 (ft. 1 

2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
18.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
41.00 
46.00 
51.00 
56.00 
66.00 
71.00 
76.00 
81.00 
86.00 
96.00 
106.00 
116.00 

131.63 
131.59 
131.54 
131.51 
131.50 
131.46 
131.43 
131.42 
131.43 
131.43 
131.43 
131.38 
131.35 
131.33 
131.31 
131.29 
131.27 
131.27 
131.25 
131.23 
131.22 
131.20 
131.15 
131.15 
131.12 
131.12 
131.12 
131.10 
131.10 
131.08 
131.08 
131.06 
131.05 
131.03 
131.02 
130.98 
130.98 
130.99 
130.98 
130.97 
130.94 
130.93 

4.98 
4.94 
4.89 
4.86 
4.85 
4.81 
4.78 
4.77 
4.78 
4.78 
4.78 
4.73 
4.70 
4.68 
4.66 
4.64 
4.62 
4.62 
4.60 
4.58 
4.57 
4.55 
4.50 
4.50 
4.47 
4.47 
4.47 
4.45 
4.45 
4.43 
4.43 
4.41 
4.40 
4.38 
4.37 
4.33 
4.33 
4.34 
4.33 
4.32 
4.29 
4.28 

1.00 
0.91 
0.85 
0.79 
0.74 
0.70 
0.66 
0.63 
0.60 
0.58 
0.55 
0.51 
0.48 
0.45 
0.42 
0.40 
0.38 
0.36 
0.34 
0.33 
0.30 
0.28 
0.26 
0.24 
0.23 
0.22 
0.20 
0.19 
0.18 
0.18 
0.16 
0.14 
0.13 
0.12 
0.10 
0.10 
0.09 
0.09 
0.08 
0.07 
0.07 
0.06 



144.00 
154.00 
164.00 
174.00 
184.00 
194.00 
204.00 
219.00 
234.00 
249.00 
264.00 
279.00 
294.00 
309.00 
324.00 
1360.00 
1720.00 
2721.00 
3011.00 

T' 

126.00 
136.00 
146.00 
156.00 
166.00 
176.00 
186.00 
201.00 
216.00 
231.00 
246.00 
261.00 
276.00 
291.00 
306.00 

1342.00 
1702.00 
2703.00 
2993.00 

4483.00 4465.00 

WELL 27-86 
Water S 
Level Rsd Drwdn 
(ft- 1 (ft- 1 

130.92 
130.91 
130.90 
130.89 
130.87 
130.86 
130.84 
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4.17 
4.15 
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0.06 
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0.04 
0.04 
0.03 
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0.03 
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0.03 
0.02 
0.01 
0.00 
0.00 
0.00 
0.00 
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PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 24.29 - 35.84 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 

e 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00264001 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.55 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 30.07 + 5.00 + 2.00 * 2.31 = 39.69 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000394 FT/MIN 
K = .00000200 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00196308 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.55 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 30.07 + 5.00 + 3.50 * 2.31 = 43.15 

R = BOREHOLE RADIUS = .I6 FEET 

e 
K = HYDRAULIC CONDUCTIVITY = .00000270 FT/MIN 

K = .00000137 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 

- 



PACKER TZ-T ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222  
WELL NO. 27-86 

DATE TESTED: 9 /15/86  BY: J . BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  2 4 . 6 5  - 3 5 . 8 4  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 2 9 . 1 4  

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 2 6 4 0 0 1  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 30 .24  + 5.00 + 2 .00  * 2 . 3 1  = 3 9 . 8 6  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000402  FT/MIN 
K = . 00000204  CM/SEC 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 1 9 6 3 0 8  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 30.24  + 5.00 + 3 . 5 0  * 2 . 3 1  = 4 3 . 3 3  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000275  FT/MIN 
K = . 00000140  CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 35.84 - 47.03 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
LN (-1 

2(PI) (L) (HI R 
x = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00078523 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 41.43 + 5.00 + 2.00 * 2.31 = 51.05 

R = BOREHOLE RADIUS = a 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000093 FT/MIN 
K = .00000047 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00124554 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 41.43 + 5.00 + 5.50  * 2.31 = 59.14 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000128 FT/MIN 
K = .00000065 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00006769 (FEET3/MIN) 

TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 11.19 FEET 

+ GAGE PRESSURE (IN FEET) 
= 41.43 + 5.00  + 2.00 * 2.31 = 51.05 

R = BOREHOLE RADIUS = e 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000008 FT/MIN 
K = .00000004 CM/SEC 



PACKER T E S T  ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 1 0 6 P 0 6 2 2 2  
WELL NO. 2 7 - 8 6  

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL ( F E E T  BELOW G . S . ) :  4 2 . 5 8  - 53.77 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER ( F E E T  BELOW G . S . ) :  1 2 9 . 1 4  

1ST P1/3 T E S T  
Q = I N J E C T I O N  RATE = .00001354 (FEET3/MIN)  
L = LENGTH O F  TEST INTERVAL = 11.19  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 4 8 . 1 8  + 5.00 + 2.00  * 2 . 3 1  = 57.80 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000001 FT/MIN 
K = .00000001 CM/SEC 

P 2 / 3  TEST 
Q = I N J E C T I O N  RATE = ,00001354 (FEET3/MIN)  
L = LENGTH O F  TEST INTERVAL = 11 .19  FEET 
T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 48 .18  + 5.00 + 8.00 * 2 . 3 1  = 71.65  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000001 FT/MIN 
K = .00000001 CM/SEC 

2ND P1/3 TEST 
Q = I N J E C T I O N  RATE = .OOOOOOOO (FEET3/MIN)  
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 4 8 . 1 8  + 5 .00  + . O O  * 2 . 3 1  = 53.18 

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 

NOTE: NO WATER GAIN OR LOSS I N  I N J E C T I O N  TUBE; 

K = . O O O O O O O O  CM/SEC 

Q=O 



PACKER TEST ANALYSIS 

ROCKY FLAT PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 70.96 - 82.15 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

1ST P1/3 TEST 
Q = INJECTION RATE = .00287016 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEFT" OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 2.50 * 2.31 = 87.33 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000200 FT/MIN 
X = .00000101 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .01111511 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 14.50 * 2.31 = 115.05 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000587 FT/MIN 
K = .00000298 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00476555 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 2.00 * 2.31 = 86.18 

R = BOREHOLE RADIUS = e16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000336 FT/MIN 
K = .00000171 CM/SEC 



PACKER TEST ANALYSIS 
, W E T N O .  27-86 

JOB NO. 106P06222 
E TED: 9/15/86 BY: J. BERGMAN 
TAL (FEET BELOW G.S.): 70.96 - 82.15 
L TESTED: ARAPAHOE CLAYSTONE 
WATER (FEET BELOW G.S.): 129.14 

EST 
Q = INJECTION RATE = .00287016 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 2.50 * 2.31 = 87.33 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000200 FT/MIN 
K = .00000101 CM/SEC 

Q = INJECTION RATE = .01111511 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
P T INTERVAL IS ABOVE WATER TABLE 

= DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 
+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 14.50 * 2.31s 115.05 

.16 FEET 

ab 
R = BOREHOLE RADIUS = 

K = HYDRAULIC CONDUCTIVITY = .00000587 FT/MIN 
K = .00000298 CM/SEC 

EST 
Q = INJECTION RATE = .00476555 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 2.00 * 2.31 = 86.18 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000336 FT/MIN 
K = .00000171 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9 /15/86  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G a s . ) :  82 .15  - 93.34 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 129.14  

1ST P1/3 TEST 
Q = INJECTION RATE = .00054154 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL 5: 11.19 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 87.74 + 5.00 + 2.00  * 2.31 = 97 .36  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000034 FT/MIN 
K = .00000017 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .01650343 (FEET3/MIN) 

TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL 11.19 FEET 

+ GAGE PRESSURE ( IN  FEET) 
= 87.74 + 5 .00  + 17 .30  * 2 . 3 1  = 1 3 2 . 7 1  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000755 FT/MIN 
K = .00000384 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00119139 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11 .19  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 87.74 + 5 .00  + 2.00  * 2 . 3 1  = 97 .36  

R = BOREHOLE RADIUS = .16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000074 FT/MIN 
K = .00000038 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  96 .43  - 1 0 7 . 6 2  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 129.14  

1ST P1/3 TEST 
Q = INJECTION RATE = .00113723 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN FEET) 
= 102 .03  + 5 . 3 5  + 2 .00  * 2 . 3 1  = 1 1 2 . 0 0  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000062 FT/MIN 
K = . 00000031  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 2 . 0 3  + 5.35  + 20.00  * 2 . 3 1  = 1 5 3 . 5 7  

R = BOREHOLE RADIUS = .16  FEET 

a 
K = HYDRAULIC CONDUCTIVITY = .0000004.1 FT/MIN 

K = . 00000021  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 2 . 0 3  + 5 . 3 5  + 2 . 0 0  * 2 . 3 1  = 1 1 2 . 0 0  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9 /15/86  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  96.43  - 1 0 7 . 6 2  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G. S. ) : 129 .14  

Q L 
W(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00113723 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 102 .03  + 5.35 + 2 .00  * 2 . 3 1  = 112 .00  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000062 FT/MIN 
K = . 00000031  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11 .19  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 102.03  + 5.35  + 20 .00  * 2 . 3 1  = 153 .57  

R = BOREHOLE RP,DIUS = . 16  FEET 

e 
K = HYDRAULIC CONDUCTIVITY = . 00000041  FT/MIN 

K = . 00000021  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 2 . 0 3  + 5.35  + 2 . 0 0  * 2 . 3 1  = 112 .00  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 107.62 - 118.81 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
. DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
U(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005415 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 113.21 + 5.35 + 2.00 * 2.31 = 123.18 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00048739 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
113.21 + 5.35 + 23.00 * 2.31 = 171.69 

K =.HYDRAULIC CONDUCTIVITY = .00000017 FT/MIN 
K = .00000009 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00002708 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 113.21 + 5.35 + 2.00 * 2.31 = 123.18 

X = HYDRAULIC CONDUCTIVITY = .00000001 FT/MIN 
K = .00000001 CM/SEC 



PACKER TEST ANALYSIS 

ROCXY FLATS PLANT JOB NO. 106206222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 107.62 - 118.81 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 129.14 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005415 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 113.21 + 5.35 + 2.00 * 2.31 = 123.18 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00048739 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 113.21 + 5.35 + 23.00 * 2.31 = 171.69 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000017 FT/MIN 
K = .00000009 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00002708 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 113.21 + 5.35 + 2.00 * 2.31 = 123.18 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000001 FT/MIN 
K = .00000001 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 118.81 - 130.00 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 129.14 

Q L 
LN(--) 

2(PI) (L) (HI R 
K x ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005415 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 124.40  + 5 . 3 5  + 2 . 0 0  * 2 . 3 1  = 134.38 

R = BOREHOLE RADIUS = .16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00067693 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BORJHOLE RADIUS = - 1 6  FEET 
124.40  + 5 . 3 5  + 26.00  * 2 . 3 1  = 189.82 

K = HYDRAULIC CONDUCTIVITY = .00000022 FT/MIN 
K = .00000011 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00008123 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 
+ GAGE PRESSURE (IN FEET) 
= 124.40 + 5 .35  + 2 . 0 0  * 2 . 3 1  = 134.38 

R = BOREHOLE RADIUS = . 16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN 
K = .00000002 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 130.00 - 141.19 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
U(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00004062 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 2.00 * 2.31 = 

R = BOREHOLE RADIUS = .16 FEET 
139.11 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00369601 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 27.50 * 2.31 = 198.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000113 FT/MIN 
K = .00000058 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00035200 (FEET3/MIN) 

TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 11.19 FEET 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 2.00 * 2.31 = 139.11 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000015 FT/MIN 
K = .00000008 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 1 0 6 P 0 6 2 2 2  
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J.  BERGMAN 
TEST XNTERVAL (FEET BELOW G . S . ) :  1 3 8 . 3 7  - 1 4 9 . 5 6  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 1 2 9 . 1 4  

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 6 7 6 9  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 2 9 . 1 4  + 5.35 + 3 . 0 0  * 2 . 3 1  = 1 4 1 . 4 2  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 

P 2 / 3  TEST 
Q = INJECTION RATE = . 0 0 0 3 6 5 5 4  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 2 9 . 1 4  + 5 . 3 5  + 3 0 . 5 0  * 2 . 3 1  = 2 0 4 . 9 4  

R = BOREHOLE R A D I U S  = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001l. FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

2ND P1/3  TEST 
Q = INJECTION RATE = . O O O O O O O O  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 2 9 . 1 4  + 5 . 3 5  + 3 .00  * 2 . 3 1  = 1 4 1  

R = BOREHOLE R A D I U S  = . 1 6  FEET 
, 4 2  

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 
Q=O 



ROCKY FLATS SOLAR PONDS 

UELL 
NUMBER DATE - 
2786 09/30/86 

10/01/86 
10/13/86 
10/17/86 
10/21/86 
10/28/86 
11/05/86 
11/07/86 
1 1 /26/86 
01/01/87 
02/25/87 
03/19/87 
05/08/67 
06/03/87 
07/08/87 
08/04/87 
09/03/87 
09/22/87 
10/21/87 
11 /09/87 
12/22/87 
01/27/88 
02/29/88 
03/21/88 
04/18/88 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASlNG STICK OF S1 DEPTH 
ELEVATION ELEVATION Up BASE BELW TOC 

5961.86 5963.26 1.40 133.00 111.2 
130.6 
130.5 
129.4 
127.5 
124.2 
123.1 
131.6 
115.9 
78.71 
99.04 
61 -25 
107.0 
88.22 
115.2 
92.40 
74.50 
67.60 
100.7 
87.10 
70.10 
82.80 
70.50 
64.40 
99.30 

UATER 
SURFACE 
ELEVATION 

5852.04 
5832.66 
5832.78 
5833.85 
5835.76 
5839.09 
5840.16 
5831 -66 
5847.32 
5884.55 
5864.22 
5902.01 
5856.22 
5875.04 
5848.11 
5870.86 
5888.76 
5895.66 
5862.56 
5876.16 
5893.16 
5880.46 
5892.76 
5898.86 
5863.96 
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Boring No.: 28-86 
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Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

SOLARPONDCLOSURECHARACTERIZATIONREPORT 
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Probct: Rocky Flats Plant [LOG OF BORING NO. 28-86 

Date DI111Od 8/28/86 Coordlna to. 
Ground Surfaco Elovatlon 5964 

ARTIFICIAL FILL 

O-l.O*-Sample. 
Recovered0.8/1.0'=80?. 
GRAVEL: grayish orange 
pink (5YR 7/2) to very 
pale orange (lOYR 8/2) 
granite, quartziteand 
sandstonepebb1es;sandy; 
silty, ca1careous;poorly 
sorted ; subangular to 
subrounded; 
unconso1idated:dry. 

l.0-2.01-Sample. 
RecoveredO.O/l.O*=O?. 

2.0-4.O'-Sample. 
Recovered1.5/2.0'=752. 
GRAVEL: Same as above: 
trace silt and very light 
gray(N8) sand:grayish 
orange (10YR7/4)gravel 
layer from 3.5-4 . O 1  ; 
ca1careous:poorlysorted; 
unconso1idated;dry. 

4.0-5.5'-Sample. 
Re~overed1.5/1.5~=100?. 
GRAVEL: Same as above: 
trace silt and very light 
gray(N8) sand;vhite (N 
9) fine silt layer at 
4.9~;calcareous:dusky 
yellow green (5GY 5/2) 
fine-grained sand and silt 
layer from5.4-5.5' ; 
moderatelysorted: 
unconso1idated:dry. 

5.5-8.O'-Sample. 
ReCQVeted0.0/2.5'10?. 

BJow./ lncl 
20 4a 

T-rrr 

J 

lomark8 r o e  by: T. &lrplY olecked by: 

srojoct No. 
106Po6222 Hydro-Search, Inc. Page I of 2 - 



Project: Rodcy Flats Plant LOG OF BORING NO. w 

0.10 Orlllod 8/28/86 Coordinator 
around Surfaco Elevatlon 5964 

to subrounded; 
unconso1idated;dry. 

ARAPAHOE FORMATION 

8.4-12.5'. CLAYSTONE: 
paleolive (10YR6/2)with 
dark yellowish orange 
(lOYR 6/6) mottling: trace 
silt: thin coarse sand 
lense at 9.1-9.2 : 
slightlycalcareous; 
weathered ; damp. 

12.5-15.5'-Sample. 
Recovered3.0/3.0~=1001. 
CLAYSTONE: pale olive 
(lOYR 6/2) with dark 
yellowishorange ( 1 O Y R  
6/6) mottles: trace silt: 
weathered:gradesdownward 
into brownish gray (5YR 
4/1) claystone: damp. 

Ellowst Jncl 
20 44 

Iomarkr logged by: T. &my checked by: 

'ro JOG t No. 
i06po6222 Hydro-Search, Inc. Page 2 o f  2 



WELL 29-96 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 596 - ' 

N 37816.7 E 2 3 1 1 7 . 1  TOPOF CASING 5963.77 '  
~ LOCATION or COORDS: 

DRILLING SUMMARY: CONSTRUCTION TIME LOG: 
-1 I FINISH 

TOTAL DEPTH Well: 8.60' Hole: 15.50' 
BOREHOLE DIAMETER j i ' '  

TASK - 
DRILL1 NG : 

TlME 

1230 - 8/29 I 1007 8/29 DRILLER Bovles Brothers Dr i l l i n s  Co. 
15865 W. 5th Avenue 
Golden, CO (Dave Jarvie) 

RIG %bi le  5 - 5 7  
BIT(S) T5 

DRILLING FLUID None 

5' steel w/ locking 

WELL DESIGN: 

BASIS:  GEOLOGIC LOG d- GEOPHYSIULLOG - 
USING STRING(S): C: CASING S=SCREEN 
0.00' 4.03' CI 
4.031, 8.60' SI 

- - - - - - - - -- - -- 
- -- - -- 
- -- - -- 
- -- - -- 
- -- - -- 
- -- - -- 

- - 
- - 
- - 
- - 
- - 

CASING: C I  2" I . D .  Sch. 5 tm 316 stain-  
less steel .  threaded and flush 
1 o inted . 

--- I I  I-l- - --- - I - /  - 
GEOPHYS. LOGGING 

CASING: 
2'' stainless  --- 8/29 1 1532 1 8/29 I532 - 

--- --- 8/29 1530 8/29 
8/29 i630 8/29 
9/12 1325 9/18 

1615 FILTER PLACEMEW 

CE M EFITl NG: 

CEVELCPMENT: 

OTHER: 
Sentonite 

I632 
i 300 

8/29 1 1615 8/29 --- 8/29 1515 1 8/29 
I630 
I530 - --- 

--- -I+ 
W E L L  DEVELOPMENT 

See Well kelorrrrent S m r q  Sheet. 

SCREEN: S I  2" 1.D. sch. 5 tvce 316 s ta in-  
less steel, threaded and f l u s h  
iointed. 0.010" wire man 
0.25' welded bottom caD. 

CENTRALIZERS T m  30$ stainless  steel 
6.75' - 5.55' 

COMMENTS: 

No watp r  encountered durinp d r i l l i ng .  

Top of s t a i d e s s  steel casing: 2 .54 '  
I 

16 

FILTER MATERIAL 
2.70' - 9.70' 

32-42 S i l i C  a sand 

0.00' - 2.00' 

2.00' - 2.70' 
9.70' - 15.10' 

OTHER 318'' bentonite E l le t s  

HY DRO-S EARCH RENO*OENVER 

18 

20 
CONS ULTl NG HY DROLOGI STS - G E O L O  G 1 STS 



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 



SHEET,, of - 
W.O. NO CLIENT/SU WECT 

TASK DESCRIPTION : TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

WELL,  28-86  

RFW 10-05-003/A-5/85 I 
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T T' 
Time T Prime 
(min. ) (rain. ) %  

17.00 
17.50 
18.00 
18.50 
19.00 
19.50 
20.00 
20.'50 
21.00 
21.50 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
33.00 
35.00 
37.00 
39.00 
41.00 
43.00 
45.00 
47.00 
49.00 
51.00 
56.00 
59.00 
66.00 
71.00 
76.00 
81.00 
86.00 
91.00 
96.00 
101.00 
111.00 
121.00 

4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.50 
11.50 
12.50 
13.50 
14.50 
15.50 
16.50 
17.50 
18.50 
20.50 
22.50 
24.50 
26.50 
28.50 
30.50 
32.50 
34.50 
36.50 
38.50 
43.50 
46.50 
53.50 
58.50 
63.50 
68.50 
73.50 
78.50 
83.50 
88.50 
98.50 
108.50 

WELL 28-86 
Water S '  s-(SA2/2b) 

(ft. 1 (ft- 1 (ft* 1 
Level Rsd Drwdn b=2.41 ft. 

8.80 
8.66 
8.64 
8.61 
8.57 
8.53 
8.50 
8.47 
8.46 
8.40 
8.40 
8.35 
8.33 
8.33 
8.27 
8.26 
8.23 
8.22 
8.19 
8.17 
8.12 
8.08 
8.05 
8.02 
8.02 
8.00 
7.98 
7.97 
7.92 
7.91 
7.87 
7.85 
7.80 
7.78 
7.77 
7.76 
7.75 
7.73 
7.68 
7.66 
7.64 
7.63 

2.61 
2.47 
2.45 
2.42 
2.38 
2.34 
2.31 
2.28 
2.27 
2.21 
2.21 
2.16 
2.14 
2.14 
2.08 
2.07 
2.04 
2.03 
2.00 
1.98 
1.93 
1.89 
1.86 
1.83 
1.83 
1.81 
1.79 
1.78 
1.73 
1.72 
1.68 
1.66 
1.61 
1.59 
1.58 
1.57 
1.56 
1.54 
1.49 
1.47 
1.45 
1.44 

1.71 
1.66 
1.65 
1.64 
1.63 
1.61 
1.60 
1.59 
1.59 
1.56 
1.56 
1.54 
1.53 
1.53 
1.51 
1.50 
1.49 
1.48 
1.47 
1.46 
1.44 
1.42 
1.40 
1.39 
1.39 
1.38 
1.37 
1.36 
1.33 
1.33 
1.31 
1.29 
1.27 
1.25 
1.25 
1.24 
1.24 
1.23 
1.20 
1.18 
1.17 
1.16 

0.58 
0.54 
0.51 
0.49 
0.47 
0.44 
0.43 
0.41 
0.39 
0.38 
0.36 
0.34 
0.32 
.o .30 
0.28 
0.27 
0.26 
0.24 
0.23 
0.22 
0.21 
0.19 
0.18 
0.17 
0.16 
0.15 
0.14 
0.13 
0.13 
0.12 
0.11 
0.10 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.05 
0.05 



T 
Time 

( m i n .  ) 

131.00 
141.00 
151.00 
161.00 
171.00 
181.00 
191.00 
201.00 
216.00 
231.00 
246.00 
261.00 
276.00 
291.00 
306.00 
321.00 
336.00 
351.00 
381.00 
2039.00 
2397.00 
3396.00 
3689.00 
5159.00 
9188.00 
9588.00 
10605.00 

T '  
T P r i m e  
(min. p 

118.50 
128.50 
138.50 
148.50 
158.50 
168.50 
178.50 
188.50 
203 50 
218.50 

248.50 
263 -50 
278.50 
293.50 
308.50 
323.50 
338.50 
368.50 

2026.50 
2384.50 
3383.50 
3676.50 
5146.50 
9175.50 
9575.50 
10592. SO 

233 50 

WELL 28-86 
Water S '  s-(SA2/2b) log(T/T') 

(ft. 1 (ft.1 (ft.1 
Level Rsd Drwdn b=2.41 f t .  

7.61 
7.60 
7.56 
7.5s 
7.52 
7.52 
7.51 
7.51 
7.48 
7.47 
7.45 
7.45 
7.42 
7.41 
7.39 
7.38 
7.38 
7.38 
7.37 
7.05 
6.75 
6.62 
6.56 
6.27 

6.26 
6.30 

6.33 

1.42 
1.41 
1.37 
1.36 
1.33 
1.33 
1.32 
1.32 
1.29 
1.28 
1.26 
1.26 
1.23 
1.22 
1.20 
1.19 
1.19 
1.19 
1.18 
0.86 
0.56 
0.43 
0.37 
0.08 
0.14 
0.07 
0.11 

1.15 
1.15 
1.12 
1.11 
1.10 
1.10 
1.09 
1.09 
1.07 
1.06 
1.05 
1.05 
1.03 
1.02 
1.01 
1.00 
1.00 
1.00 
1.00 
0.76 
0.52 
0.41 
0.35 
0.08 
0.14 
0.07 
0.11 

0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.00 
0.00 
0.00  
0.00 
0.00 
0.00 
0.00 
0.00 



WATER LEVEL DATA 

COMMENTS 

d 
W 

z z  0 2  F o  u r n  w a  o w  2 %  

c u 
Y 
2 
0 

CONSULTlNG HYDROLOGISTS-GEOLOGISTS 
(V . 

c 



z 
I- 
u 
0 
2 

0 
a 

+ 
0 
W 
7 
0 
a 
a 

WELL 28 -GG 
AQUIFER TEST DATA PUMPING of OBSERVATION WELL 

rYPE CF AOUIFER TEST 

How W.L:S MEASURED 

PUMPING or RECOVERY DATA 
HOW 0 MEASURED PAGEL. OF~L. 
RnO./CiST. OF/FROM PUMPING WELL PUMP ON: date //+* ?Inn 9 9B* 

DEPTH OF PUMP/AIRPIPE 

PUMP OFF: 4014 l/-f/dL timr 3e 

DURAT~ON OF AOUIFER TEST 
MEAS. POINT FOR W.L.'S 
ELEVATlON O f  MEAS. POINT 

2 
W 
z 
z :: 
a 
a 
W 

I I I I I 

HYDRO-SEARCH REMO OENVER CONSULTING HYDROLOG1SfS-GEOLOGIST: 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH 
UELL SURFACE CASING STICK OF SI - NUMBER DATE ELEVATION ELEVATION UP BASE 

2886 09/12/86 5W1.23 5963.77 2.54 8.60 
09/13/86 
09/15/86 
09/16/86 
09/ 1 7/86 
09/18/86 
1 O/ 13/86 
1 1 /26/86 
01/01/87 
02/25/87 
03/19/87 
05/08/87 
06/03/87 
07/08/87 
08/04/87 
09/03/87 
10/21/87 
1 1 /09/87 
12/22/87 
01/27/88 
02/29/88 
03/21/88 
04/18/88 

UATER 
DEPTH 
BELOU TOC 

10.54 
10.67 
10.36 
10.78 
10.80 
10.63 
9.10 
8.51 
8.79 
7.00 
3.25 

5.73 
5.65 
7.40 
8.00 
8.90 
8.70 
8.70 
5.80 
5.60 
5.80 
5.70 

4.38 

WATER 
SURFACE 
ELEVATION 

5953.23 
5953. f 0 
5953.41 
5952.99 
5952.97 
5953.14 
5954.67 
5955.26 
5954.98 
5956.77 
5960.52 
5959.39 
5958.04 
5958.12 
5956.37 
5955.77 

5955.07 
5955.07 
5957.97 
5958.17 
5957.97 
5958.07 

5954. a7 
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INDEX OF DATA 

Boring No.: 29-86 

Completed as well? Yes 

Data in File 

x Log  o f  Borehole 

X Well Construction Summaries 

W el 1 Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

- 
- 

- 
- X Water Level Data 

X Saturated Thickness Hydrographs - 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



- 

LOG OF BORING NO. 19-86 

Date Drllled 9/9/86 COOrdlnatO8 N 37610.3 E 22584.1 
Qround Surf ace Elevrtlon 5958.26 

ProjOCt: hckv  Flats Plant 

Mat er ld  Do8crlot Ion 

8.7-12.5'. CLAYSTONE: 
yellowishqray(SY7/2) to 
duskyyellow (5Y 6/41 : 
silty: weathered; firm: 

ROCXY FLATS ALLWIUM 

0.0-2.0t-Sample. 
Recovered0.5/2.O1=25%. 
GRAVEL: grayish brown 
(5YR 3/2) to dusky brown 
(5YR 2/2) granite and 
quartzite pebbles and 
cobbles: sand and silt 
matrix:bimodalsorting; 
subangular: 
unconso1idated:loose: 
damp. 

2.0-3.6'-Sample. 
Recoveredl.6/1.6~=100%. 
GRAVEL: moderate brown 
(5YR 4/4) granite and 
quartzite pebbles and 
cobbles: sandy: somesilt: 
poor1ysorted;subangular: 
well packed: damp. 

3.6-6.Sr-Sample. 
Recovered 0.0/3.0'=0%. 
Cuttings. GRAVEL: light 
brown (5YR 5/6) granite 
and quartzite pebbles and 
cobb1es;unconsolidated; 
dry. 

6.5-7.St-Sample. GRAVEL: 
lightbrown(SYR6/4) 
granitic pebbles and 
cobbles: medium to coarse 
sand: poorly sorted: 
angu1ar:unconsolidated: 
dry to damp. 

7.5-12.Si-Sample. 
Recovered4.3/5.Oi=86%. 

7.5-8.7'. CLAY: olive 
gray (5Y 3/2) and grayish 
brown (9YR 2/2) : gravelly: 
some sand and silt; 
ca1ichestringers;soft: 
moist. 

?emark8 Logged by: T. brrhv 

W A H O E  FORMATION 



Materlrl Dercr l~t lon 

12.5-17.5*-Sample. 
Recovered5.0/5.0'-100%. 
CLAYSMm: pale olive 
(1OY 6/2) with dark 
yellowishorange (10YR 
6/6) mottling; 
fine-grainedto 
coarse-grainedsand 
stringers;occasional 
calcitein fractures (dark 
yellowishorangelOYR 
6/6) ; 5 0 %  sand and 50% 
claystone; firm;moist. 

17.5-22.5'-Sample. 
Recovered2.0/5.0'=40%. 
SANDSTONE: dark yellowish 
orange (lOYR 6/6) and 
light gray (N 7) : silty; 
somec1ay;moist;soft. \ 
22.5-25.5'. Last core. I '  - 

I TOTALDEFTH: 25.5' 

- 
Den tratlo R e 8% t anc 
~Bkws/ lncl 

20 IC 
lrll 
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WELL 19-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 
N 37610.3 E 22584.1 

DRILLING SUMMARY:  

TOTAL DEPTH : 8.77' ~b-50' 
BOREHOLE DIAMETER '?' 

DRILLER bvles Brothers Drilling b. 
15865 W. 5th Avenue 
Golden. CO (Dave Jamie) 

RIG &bile 0-57 

BlT(S) T5 

DRILLING FLUID None 

SURFACE CASING 5" x h' steel W/ locking 
CaD 

WELL DES IGN:  

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
US ING STRING(S): C: CASING S-SCREEN 
0.00' 2.83' CI 1 - 
2.82'- 8.77' SI - 

SCREEN: S I  2" I . D .  Sch. 5 tw 316 stain- 
less s teel ,  threaded and flush 
jointed, 0.010'' wire wraD screen 
0.25 ' welded bottcm cap. 

CENTRALIZERS T F  3@+ SLiiUkS S r w 1  
5.00' - 6.20' 

FILER t,fATERICL 3242 Silica Sand 
2.50' - 9.10' 

0.00' - 2.00' 

2.00' - 2.50' 

CEMENT Por t l ad  T w p  1 

OTHER 3/8" bentonite IX l l e t s  

- 9.10' - 20.30' 

ELEVATION: GROUNO LEVEL 5958.26' 
TOP OF CASING 5959.95 

CONSIRUCTION TIME LOG: 

TASK - 
GRILLING: 

- 74" A',zE- 

G E O P m S  LOGGING. 

CASING: 
2" stainless 

FILTER PLACEMPCI 

C E M EFlTl NG: 

L EVELCPM ENT : 
OTHER: 

Bentonite 

START 

R A E T l M E  
I986 

9/91230 

I 

-I- -- 
9/9 1600 
9/9 1610 
9/12 1410 

9/9 1605 

9/91540 

-- 

-- 

FINISH 

DATE T X  
1986 

9/9 1410 

- 

-- - I -  
919 1552 I 

I- -- 
919 I695 

9/9 1615 
9/12 1410 

9/9 1610 

-- 
-- 
-- 
9/91542 

WELL DEVELOPMENT 

ry Sneet. 

COMMENTS: 

No water enccuntered during dr i l l ing.  

TOD of stainless s teel  casing: 1 .69 '  

Caw frcm 'ID to  20.30' 

CONSULTING HYDROLOGISTS- GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOU TOC ELEVATION 

2986 09/12/86 5958.26 
09/24/86 
09/24/86 
10/13/86 
1 1 /26/86 
01 101 /a7 
02/25/a7 
03/19/a7 
owoa/a7 
06/03/87 
07/08/87 
08/04/87 
09/03/87 
10 /21/87 

12/22/87 
01/27/88 
02/29/88 
03/21/88 
04/18/88 

1 1  109187 

5959.95 1.69 8.77 -1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1.00 
-1.00 

9.82 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
- 1  .oo 
-1.00 

8.85 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5951.10 
5950.13 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
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I N D E X  OF DATA 

Boring No.: 30-86 

Completed as well? Yes 

Data in File 

X Log  o f  Borehole 

- x Well Construction Summaries 

Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

Packer  Test  Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG OF BORING NO. 3 ~ 6  
Project: b c k y  Flats  P l a x  

Date DriIIod 9/6/86 Coordinate* N 38092.5 E 21819.6 
Borlng -Mothod . tbllm Stem hger Qround Surf ace Elevation 5956.21 

Material Dorcrlgtiait 

ARTIFICIAL FILL 

O.O-2.0'-Sample. 
Recovered1.2/2.Oi=6O%. 
0.0-0.8 ' . GRAVEL: 
granite and quartzite 
pebb1es;sandy:silty; 
poorly sorted: wet. - 
0.8-2.0'. CLAYSTONE: 
dusky brovn (5Y 2/2) and 
olive gray ( 5 Y  3/2) ; 
silty: moist to wet. 
L 

ARAPAHOE FORMATION 

2.0-4.0'-Sample. 
Recovered2.0/2.0i=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) : somedark 
yellowishorange (10YR 
6/6) iron staining: 
slightlycalcareous; 
silty: firm:moist. 

4.0-6.08-Sample. 
Recovered2.0/2.0i=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) ; somedark 
yellowishorange (10YR 
6/6) iron staining: 
fraqmentsof calcite: some, 
light olive gray (5Y 5 / 2 )  
fine-grained sand: soft to 
moderate1yfim:moist. 

6.0-ll.O'-Sample. 
Recovered5.0/5.0i=100%. 
CLAYSTONE: 1 ight ol ive 
gray (5Y 5/2) : some dark 
yellowishorange (10YR 
6/6) iron stains : calcite 
concretionat6.3';firm: 
damp. 

11.0-16.O~-Sample. 
Recovered5.0/5.0i=100%. 
CLAYSTONE : ol ive gray ( 5Y 
3/2) toolive brown (5Y 
4/4) : firm; damp. 

TOTAL DEPTH: 16.0 

)en tratlo 
R e a?a t a nc 
Wwd inc t 

20 4a m 

?emark8 Logged by: T. &rphy Checked by: 
Pro Ject No. 

106Po6222 Hydro-Search, Inc. I Page 1 of 1 



I 6  

9r6 
9/6 
9/12 

916 
9/6 

*I  8 

1635 916 1550 
1 6 9  9/6 1700 ---- 
I010 9/19 1030 

' 1641 916 1642 
1625 0/6 1630 

20 

LOCATION or COOROS: 
N 38092.5 E 21819.6 

DRILLING SUMMARY:  

TOTAL DEPTH Well: i4.93' Hole: 16.00' 
BOREHOLE DIAMETER 7!i'' 

WELL CONSTRUCTION SUMMARY 
ELE'iATION: GROUND LEVEL 5956 * ' 

TOPOF CASING 5957 . 6 2 '  

CUING STRINGLS): C=CASING SzSCREEN 
0.00' 2.48' C1 - 
2.48' 14.93' SI 
- 
- I -  

- - -- - - 
- - - - - -  --- 

316 s t k  CASING: C I  2" I . D .  Sch. 5 tm 
; - - - I  - - 
- 
- - less steel.threaded and flush 

iointed. 

: - SCREEN: S I  2'' I . D .  Sch. 5 twe 316 stain- 
- less steel. threaded and flush 

iointed. 0.010'' wire s crea 
- 0.25' welded bottan caD. 
- C E N ~ A L ~ Z E R S  T w e  304 stainless steel 

- - - - - 

- - - - 
- 

2.00' - 2.20' 
15.10' - 15.60' 

- HYDRO-SEARCH RENO~OENVER 

CONSRUCTION TIME LOG: 

TASK - 

GEOPHYS. LOGGING 

CASING: 
2" stainless 

FILTER PLACEMPF 

CEMENTING: 

CEVELCPMENT: 

OTHER: 
Bentonite 

g A R T  1 FINISH 

916 1200 916 I I I '430 

916 1630 916 1635 ! / I  

I-  1-1- 

WELL DEVELOPMENT 

See Well Develomnt sulmarv Sheet. 

COMMENTS: 

No water encountered durinq drilline. 

Top of stainless steel casing: 1 .41 '  

~ 

Cave f r m  TD to 15.60' 

CONSULTING HYOROLOGI STS -GEOLOGISTS 



SHEET,, of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 

MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

- 
TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 





P N F 0 

s 
r- 

c'! 
r 

r- 

? 
0 

9 
0 

s 
0 

c'! 
0 

Q 





T T' 
Time T Prime 

(min. ) (min. ) 

13.00 
13.50 
14.00 
14.50 
15.00 
15.50 
16.00 
16.50 
17.00 
17.50 
18.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
53.00 
58.00 
63.00 
68.00 
73.00 
78.00 
83.00 
88.00 
93.00 
98.00 
111.00 
118.00 

0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
7.50 
8.50 
9.50 
10.50 
11.50 
12.50 
13.50 
14.50 
15.50 
17.50 
19.50 
21.50 
23.50 
25.50 
27.50 
29.50 
31.50 
33.50 
35.50 
40.50 
45.50 
50.50 
55.50 
60.50 
65.50 
70.50 
75.50 
80.50 
85.50 
98.50 
105.50 

WELL 30-86 
Water S s-(sA2/2b) 
Level Rsd Drwdn b40.82 ft. 
(ft. 1 (ft. 1 (ft* 1 

14.34 
14.26 
14.15 
14.01 
13.93 
13.83 
13.73 
13.63 
13.53 
13.44 
13.35 
12.95 
12.79 
12.56 
12.41 
12.28 
12.13 
12.03 
11.87 
11.76 
11.53 
11.36 
11.11 
10.88 
10.72 
10.55 
10.41 
10.20 
10.01 
9.94 
9.64 
9.44 
9.23 
9.09 
8.94 
8.83 
8.74 
8.64 
8.55 
8.44 
8.31 
8.20 

10.23 
10.15 
10.04 
9.90 
9.82 
9.72 
9.62 
9.52 
9.42 
9.33 
9.24 
8.84 
8.68 
8.45 
8.30 
8.17 
8.02 
7.92 
7.76 
7.65 
7.42 
7.25 
7.00 
6.77 
6.61 
6.44 
6.30 
6.09 
5.90 
5.83 
5.53 
5.33 
5.12 
4.98 
4.83 
4.72 
4.63 
4.53 
4.44 
4.33 
4.20 
4.09 

5.39 
5.39 
5.38 
5.37 
5.36 
5.35 
5.34 
5.33 
5.32 
5.31 
5.29 
5.23 
5.20 
5.15 
5.12 
5.09 
5.05 
5.02 
4.98 
4.95 
4.88 
4.82 
4.74 
4.65 
4.59 
4.52 
4.47 
4.38 
4.29 
4.26 
4.12 
4.02 
3.91 
3.83 
3.75 
3.69 
3.64 
3'. 58 
3.53 
3.46 
3.38 
3.32 

1.41 
1.13 
0.97 
0.86 
0.78 
0.71 
0.66 
0.62 
0.58 
0.54 
0.51 
0.43 
0.39 
0.36 
0.34 
0.32 
0.30 
0.28 
0.27 
0.26 
0.23 
0.22 
0.20 
0.19 
0.17 
0.16 
0.15 
0.15 
0.14 
0.13 _ _  
0.12 
0.11 
0.10 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.05 
0.05 



T 
Time 
(min. ) 

128.00 
138 .00  
148.00 
158.00 
168 .00  
178.00 
188 .00  
198.00 
213.00 

1725.00 
5748.00 
6147.00 

T' 
T Prime 
(min. ) 

115.50  
125.50 
135 .50  
145 .50  
155 .50  
165.50 
175.50 
185 .50  
200 .50  

1712.50 
5735.50 
6134.50 

WELL 30-86 
Water S S- ( sA2/2b)  
Level Rsd Drwdn b=10.82 ft. 
(ft- 1 (ft. 1 (ft- 1 

8 .05  
7 .96  
7 . 9 1  
7 .84  
7 .72  
7 .60  
7 .57  
7 .54  
7 .42  
4.78 
4.12 
4 . 1 1  

3.94 
3.85 
3 .80  
3.73 
3 .61  
3.49 
3.46 
3.43 
3 .31  
0.67 
0 .01  
0.00 

3.22 
3.17 
3.13 
3.09 
3 . 0 1  
2.93 
2 . 9 1  
2.89 
2 .80  
0.65 
0 .01  
0.00 

0 .04  
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.00 
0 .00  
0 .00  



IYBRO-SEARCH RENO DENVER CONS ULTl NG HYDROLOGISTS- GEOLOG1.C' 



WELL ~7 G - G  
AQUIFER TEST DATA PUMPING or OBSERVATION WELL 

m P E  OF AOUIFER TEST 

now w. L:s MEASURED BEPTH OF PUMP/AIRPIPE 

MEAS. POINT FOR W.L.'g PUMP OFF: date /'-'3-6L time 
ELEVATION OF MEAS. POlNT 

PUMPING or RECOVERY DATA 
HOW 0 MEASU@ED PAGEL OF.Z, 

RAD./DlST. OF/FROM PUMPING WELL PUMP ON: data ''-'3--xd t t m  

DURATION OF AOUIFER TEST 

I I I I 1 I I I I I I I  

HYDRO-SEARCH RENO DENVER CONSULTING HYDROLOG I STS- G EO 



UELL 
NUMBER DATE - -  
3086 09/12/86 

09/13/86 
09/ 15/86 
09/16/86 
09/ 17/86 
09/18/86 
09/19/86 
10/13/86 
11/26/86 
01/01/87 
02/25/87 

05 1 08/87 
06/03/87 
07/08/87 
08/04/87 
09/03/87 
09/23/87 

1 1 109187 
1111 7/87 
12/22/87 

03/23/87 

10/21/87 

02/01/88 
02/29/08 
03/21/88 
04/18/88 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELW TOC 

5956.21 5957.62 1.41 14.93 12.33 
11.94 
8.67 
9.67 
8.87 
8.66 
8.14 
5.07 
6.21 
9.33 
5.90 

4.79 
5.62 
5.70 
6.50 
6.10 
6.10 
6.40 
6.50 
6.50 
6.40 
5.90 
5.10 
5.00 
4.90 

4.58 

UATER 
SURFACE 
ELEVATION 

5945.29 
5945.68 
5948.95 
5947.95 
5948.75 
5948.96 
5949.68 
5952.55 
5951.41 
5948.29 
5951.72 
5953.04 
5952.83 
5952.00 
595 1 -92 
5951.12 
5951.52 
5951.52 
5951 .22 
5951.12 
5951.12 
595 1 .22 
5951.72 
5952.52 
5952.62 
5952.72 
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INDEX OF DATA 

Boring No.: 31-86 

Completed as well? Y e s  

Data in File 

x Log of Borehole 

X Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data - 
X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



ARTIFICIAL PILL 

O-2.01-Samplt. Recovered 
2.0/2.0'-1002. 
0-0.9': SILTY GRAVEL: 
grayish brown (SYR 2/2) 
very fine-grained 
sand, eilt and gravel; 
few roots; poorly sorted; 

ARAPAHOE FORMATION 

0 . 9 - 2 . 0 ' :  SAND: light 
gray (N 8/0 )  to dusky brow 
(SYR 3/2) medium to fine- 
grained; some clayey sand; 
moderately sorted; firm: 
apparent bedding from 
variation in clay fraction; 
alternating layers of sand 
and clayey sand; dark 
yellow stain (10YR 6/6) 
increase in sand and e i l t  
percent from 1.5-2.0': 

2.0-4.01-Sample. 
Recovered 1.2/2.0'=602. 
SAND: light gray (N 8/0)  
to grayish orange (1OYR 
4/4); medium-grained sand, 
some clay and s i l t ;  dark 
yellowish orange ( 1 0 ~ ~  6/6) 
mottlee; calcareouo aand 

SAND: grayish orange 
(lorn 7 / 4 ) ;  silty and 
clayey sand at 4.9 and 
6.2'; calcareous fracture 
at 6.8'; medium to fine- 
grained; quartz 
predominates: ooft; damp. 

Remarks Logged by: T. N.mhv 

'en t rtion 

Bbwd tncd 
20 4 0  

t 0 .?A 8 nc a 

m 



Waterlal Dorcriotion 

7.0-12.0'-Sampla. 
Recovered 5.0/5.0 '=1001.  
SAND: grayish orange 
(10YR 7/4) ; medium to fine- 
grained; moderately clean; 
some silt; slight color 
variation to pale olive 
(LOYR 6/2) with depth; 
soft; damp. 

12.0-17.0'-Sarnple. 
Recovered 4.0/5.0'=801. 
12.0-14.9': SAND: pale 
olive ( 1 O Y R  6/2) to grayish 
orange (10YR 7/4) ; medium 
to fine-grained; moderately 
clean; some silt; soft; 
damp. 

14.9-16.5': CLAYSTONE: 
grayish olive (1OY 9/2) : 
dark yellovish orange 
(1OYR 6/6) mottles; 
occasional thin sand layers 
at 14.8 and 15.8'; slight11 
calcareous; firm; damp. 

16.5-17.0': CLAYSTONE: 
dark olive gray (5Y 3/2); 

fragments; firm; damp. 
,8ilty; black wood 

17.0-22.0'-Sample. 
Recovered 5.0/5.0 ' -1001.  
17.2-17.7': CLAYSTONE: 
dark olive gray (5Y 3/2); 
silty; black wood 
fragmenta: firm: damp. 

17.7-20.0': SAND: pale 
olive (10Y 6/2) ; yellowish 
orange (1OYR 6/6) mottles; 
some fine-grained sand: 
occasional sand lenses 
0.2' thick; silty; firm; 
damp. 

I 

b c k y  Flats  P l a n t  LOG OF BORING NO. 31-86 
PI 0l.C t : 

011. DrUIed 9/2/86 Coordlnater N 38066.2 E 21661.8  
around 8urface Elevation 506 ,, . 

b m a r k r  ' b e  bv: T. M&IV 



Material Deacriotion 

20.0-2 0.9 ' : 
moderate yellowish brown 
(10YR 5 / 4 )  to dark 
yellowish orange (1OYR 6 / 6 )  
dark yallowish orange (10YR 
6/6) stains; f i n ;  damp. 

CLAYSTONE : 

20.9-22.0': CLAYSTONE: 
moderate yellowish brown 
(10YR 5/41 to dark 
yellowish orange (10YR 
6/61; dark yellOWl6h orange 
(10YR 6 / 6 )  staine; iron- 
stone; Firm; damp. 

- 

TOTAL DEPTH: 22.0' 

b c k y  Fiats P i m t  LOG OF BORING NO. 31-86 
Project: 

Date Drilled 9/2/86 Coordinate8 :; 38066.2 c 21661.8 
Boring Method kioilcw Stan iiuger Qround Surface Elevation 204, ,  . 

Remark8 ' L o a d  by: T. I % ~ v  

'en tratloi 
9 e 8% t anc t 
:Bbws/ inch 

20 40 m 



I- 

1986 
PqTTr lME  

912 1450 

WELL 3 1-86 

WELL CONSTRUCT10 V SUMMARY 
LOCATION or CWRDS :  ELEVATION: GROUND LEVEL 5 9 6 4 . 2  1 ' 
N 7 U . ?  E 7 1 6 6 1 . 8  TOPOF CASING 5 9 6 6 . 6 7 '  

C O N S l R U C T I O N  T I M E  L O G :  

I =  
DRILLING S U M M A R Y :  

F I N I S H  TOTAL DEPTH well : 17.32' Hole : 22.00' 
BOREHOLE DIAMETER 7k'' 

TASK - 
DRILL1 NG: 

1-1 1 r 

R A E  
1986 

9/2 912 1 1255 DRILLER bvles Brothers Drilling CO. 
15865 W. 5th Avenue. Golden. CO 
Dave Jarvie 
RIG &bile B-57 
BlT(S) T-5 

-- -- - I -  GEOPHYS LOGGING: 

CASING: 
2'' stainless 

DRILLING FLUID 

SURFACE  CASING^'' x 5'  steel  w/ locking (:aD 
W E L L  D E S I G N :  

BASIS:  GEOLOGIC LOG 

CPSING STRING(S): C: CASING S=SCREEN 
GEOPHYSICAL LOG - 

0.00' - 
2.46' - 17.32' SI 

2.46' I -- - - 

- 
9/2 
9/2 

9f 12 

9f2 

- 
- 
9/2 

-I- 
9f2 1510 -- 912 1530 
-- 9/12 1240 

912 1515 
9f2  1445 
-- 
-- 

FILTER PLACEMENl 

C E  M ENTl NG : 
CEVELCPMENT: 

OTHER: 
Bentonite 

I- 25 

30 

35 

40 

45 

50 

I= - I- 
W E L L  D E V E L O P M E N T  

- - - - - I -  -- 
CASING: C I  2" I . D . ,  Sch. 5 Tvpe 316 stain- 

less steel ,  threzded and flush 
jo in ted .  

See Well Develomnt Scprmary Sheet. 

SCREEN: S I  2" I.D., Sch. 5 Type 316 stain- 
less steel ,  threaded and flush 
jointed, 0.010'' wire wrap scree! 
0.25' welded bottan cap. 

CENTRALIZERS T w e  3CY+ stainless steel  
4.00' - 5.00'; 9.00' - 10.80' 

COMMENTS:  

No water encountered during dril l inp.  

Top of stainless steel casing: 2 . 4 6  

flLTER MATERICL 32-42 silica sad 

~~ 

CEMENT Portland T w e  I 
0.00' - 1.80' 
OTHER 318'' bentonite Detlets 

1.80' - 2.40' 
18.30' - 22.00' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



WELL 
NUMBER DATE - -  
3186 09/ 12/86 

10/13/86 
11/09/86 
11 /26/86 
01/01/87 
02/25/87 
03/23/87 
05/08/87 
06/03/87 
07/08/87 

09/03/87 
09/24/87 
10/21/87 
11 /09/87 
12/22/a7 
02/01/88 
02/29/88 
03/21/88 

oaio4187 

041 l a m  

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND T O P  OF DEPTH WATER 
SURFACE CASING STICK OF S I  DEPTH 
ELEVATION ELEVATION UP EASE S E L W  TOC 

5964.21 5966.67 2.46 17.32 -1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 -00 
-1.00 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .DO 
-1.00 
-1.00 
-1.00 
-1.00 

UATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY, 
DRY 
DRY 
DRY 
DRY 
DRY 
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INDEX OF DATA 

Boring No.: 32-86 

Completed as well? Yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data 

Y Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



- I  

- 1  

ARTIFICIAL FILL 

0-2.O'-Sample. Recovered 
2.0/2.0'=1001. 

0-0.8': TOP SOIL: dark 
yellovieh brown (10YR 4/2) ; 
unconsolidated; dry. 

ARAPAHOE FORMATION 

0.8-2.0': SANDSTONE: light 
gray (N 7): medium to fine- 
grained; mostly fine- 
grained sand and silt; 

2.0-4.0'-Sample. 
Recovered 2.0/2.0'=1001. 
SANDSTONE: light gray 
(N 7 ) ;  dark yellowish 
orange (10YR 6 / 6 )  stains: 
increase in silt content: 
soft: vel1 sorted; dry. 

4.0-7.0'-Sample. 
Recovered 3.0./3.0'=1001. 
SANDSTONE: light gray 
( N  7) vith dark yellowish 
orange ( 1 O Y R  6 / 6 )  mottling: 
increased clay and silt at 
4.8' to 6.3'; bedding 0.05' 
thick: apparent bedding 
from variations in 
staining; leaf imprints; 

7.0~12.O'-Sample. 

rbckv Flats P ! m t  LOG OF BORING NO. >2-86 
Project: 

0 at e Drilled 4/3 /8b, 9/22 /86-9/25 /86 
Boring Method 

Coord'nater ?: 38065.7 E 2 1 6 4 0 . 7  
Ground Surface Elevatlon j j b q  ,561 poiiaj stem h g e r / K  CAre 

'en tratlo 
Re 8% t anc 
:Bbws/ Inct 

20 40 m 



k c k y  Fiats Plait 

Date Drilled 9/3/86, 9/22/86-41/35,%6 ?; 38065.7 I: 2 1 6 4 0 . 7  
Boring Method ~ 0 1 1 ~  Sttm iu%er/NC &re Qround Surface Elevation i964,bh' - 

Elev. 
feet - 

12.0- 17 .O'-Sample. 
Recovered 5.01 5.oi=10o%. _ -  - - _  - .  - . . . - - - - . - 

- 35 

~ 

Remarks 

12.0-16.5 ' : SANDSTONE:  
.medium light gray (N 6) to 
:medium dark gray (N 4); 
Fine to very fine-grained; 
silty with soma clay; dark 
yellowish orange (10YR 6/6) 
stainn; noit; damp. 
16.5-17.0 ' : CLAY STONE: 
medium gray (N 5) to dark 
gray (N 2) and pale olive 
(1OYR 6/2); black wood 
fragments; amount of clay 
and thicknees of beds 
increase with depth; firm; 
damp. 

17.0- 2 2.0 '-S amp1 e. 
Recovered 5.0/5.0'=100#. 
CLAYSTONE: grayish olive 
(1OY 4/2) to medium gray 
(N 5 ) ;  dark yellowish 
orange (1OYR 6/6) mottles; 
calcareous thin sand lenses 
at 18.0 and 18.5'; lenses 
are 0.01-0.02' thick; firm; 
damp. 

2 2.0- 2 7.0 '-Sample. 
Recovered 5.0/5.0'=100%. 
CLAYSTONE: grayish olive 
(1OY 4/21 to medium gray 
(N 5); dark yellowish 
orange (LOYR 6/6) mottles; 
Firm; damp. 

25.0-31.0'-Sample. 
Recovered 0.0/6.0'=0#. 

31.0-36.0'-Sample. 
Recovered 2.8/5. 0 ' = 5 6 % .  
RQD=1.7/2.8'=122. 
CLAYSTONE: pale yellowish 
brown (LOYR 6/2) clay and 
silty clay; abundant 
moderate yellowish 
brown (10YR 5/4) mottles; 
very well sorted; few 
organics; consolidated; 
damp. 

_ _ _  3 6.0- 4 1.5 '-Sample. 
Recovered O.O/ 5.5'-02. 

Logged by: T. k & v  & J. B e r m  

'en tration 
3 e s(ls t anc e 
Bbwd IncW 

20 40 m 



- 
lev. 
eet - 

i 

4 Material Dercriotion 

41.5-47.0'-Sample. 
R e c o v e r e d  2 . 0 /  5.5 '=36%. 
RQD-O.3/ 2 . 0  '-1 7 % . 
CLAYSTONE: o l i v e  gray  (SY 
3 / 2 ) ;  abundant dark 
y e l l o w i s h  orange (10YR 6/6) 
limonite tstains 
predominant ly  a l o n g  
v e r t i c a l  fractures;  
c o n s o l i d a t e d ;  very well 
sortad; moist. 

47.0- 5 2.0 ' -Sample. 
R e c o v e r e d  3.7/5.0'-742. 
RQ*2.0/3.7'-54%. 
CLAYSTONE: l i g h t  o l ive  
gray  (5Y 5/2); abundant 
dark y e l l o w i s h  orange (10YR 
6 / 6 )  and dusky r e d  (5R 3/2) 
i r o n  s t a i n i n g  a long  
fractures; some organics :  
v e r y  well s o r t e d ;  
consol i d a t  ed ; moist. 

52.0-57 .O'-Sample. 
R e c o v e r e d  4.0/5.0'-802. 
RQC=3.5/4.01-882. 
CLAYSTONE: o l i v e  gray ( 5 Y  
3/21 : abundant dark 
y e l l o w i s h  orange (1OYR 6/6) 
s t a i n s ;  few dusky red  (SR 

c o n s o l i d a t e d ;  a l i g h t l y  darn1 

3/2) stains: few organics :  
very well s o r t e d :  

5 7 . 0 -  6 2.0 '- S amp le. 
R e c o v e r e d  4.3/5.0'=86%. 
RQD= 3 .2 /  4.3 '-7 5 8 .  
CLAYSTONE: o l i v e  gray (5Y 
3 / 2 ) :  some b l a c k  organic  
fragments; few wood 
fragments ;  some moderate 
y e l l o w i s h  brown s i l t s t o n e ;  
very well sor ted :  
c o n s o l i d a t e d ;  firm: damp. 

Project: Ltxky F!ats Piax LOG OF BORING NO. 32-60 

Date Orllled 9/3/86, 9/22/66 - 5/25/86 Coordinater :< 3806 j.7 E '?1{)i ).i 
Borlng Method ~ 0 1 1 ~  S C ~  Auqer/NC &re around Surface Elevation ; a h &  

Remarks b e d  bv: T. ~ n h v  & J. Berman 

tn tration 
b 878 t an c cb 

'low& IncN 
20 40 
1111 



Depth Material 0 e 8 crlp t ion 

6 2  .0-67.O'-Sample. 
Recovered 5.0/5.0'=100%. 
RQD=4.0/5.0'-801. 
CLAYSTONE: o l i v e  gray (5Y 
3/21; few ye l lowish  orange 
mott les  (LOYR 5/4): no 
organics:  very w e l l  oorted; 
con8olidated; damp. 

67.0-72.08-Sample. 
Recovered 0.6/5.0'=12%. 
RQD=0.0/0.68=0%. 
CLAYSTONE: o l ive  gray  (5Y 
3/2) :  few moderate 
yel lowish brown (10YR 5/4) 
mottles:  w e l l  sor ted:  
consolidated: no organics: 
homogenous: damp. 
- 

7 2 . 0 -  7 7.0 '-Sample. 
Recovered 2.5/5.0'-50%. 
RQ50.6/2.5'=24%. 
CLAYSTONE: o l ive  gray  (5Y 
3 / 2 ) ;  very w e l l  sor ted;  
consolidated: homogenous; 
s e v e r a l  black organic  
fragments: s l i g h t l y  damp. 

7 8.0- 8 3.0 '-S amp 1 e . 
Recovered 3.0/5.0'-601. 
RQb2.2/3.0'=732. 
CLAYSTONE: o l ive  gray (5Y 
3/2) : moderate yel lowish 
brown (10YR 5/4) s i l t s t o n e  
nodules: w e l l  sorted: 
consolidated: homogenous: 
no organics:  moist. 

'en tratioi R 8 8% tan c t 
:Blows/ inch 

20 40 m 

Project: >Fbckv FlaLs P ! ~ l t   LOG OF BORING NO. 32-5h 

Date Drllled 9/3/86,  5/2/86 - 3/25/86 COOrdlnat98 x 38065.7 I: 216Lo.; 
Boring Method b l l m  S:m .hger/X &re around Surface Elevation 5 3 6 G . 4 6 ,  



nodules: vel1  sorted: 

(N 7) interbedded v i t h  
olive gray ( 5 Y  3/21 silty 
clay; very fine-grained: 
very well sorted; rounded; 
consolidated; dry. 

97.0-103.0'-Sampla. 
Recovered 3.6/ 6.0'=60%. 

Remarks Lo- by: T. t4 rd-1~ & J. B e r m  

Sen tratloi Re $?(lot anc t 
(Bbws/ Inc h 

2 0  40 m 



Material Oerrcriotion 4 
10 3 .0 -  107.0 '-Sample. 
Recovered 2.3/4.0'-58%. 
RQD=O.O/2. 3 ' 1 0 % .  
CLAYSTONE: olive gray (5Y 
3/2) clay and silty Clay; 
some very tine-grained 
sand: very well sorted: 
rounded; slightly damp. 

107.0- 11 2.01-Sampl e. 
Recovered 2.3/5.0'=46%. 
RQD=1.1/2.3 '=48%. 
CLAYSTONE: olive gray (5Y 
3/2) clay and silty clay: 
very well sorted: 
consolidated; slightly 
damp. 

11 2.0- 11 7.0 '- Samp 1 e.  
Recovered 4.2/5.0'=83%. 

115.2': CLAYSTONE: olive 
gray (5Y 3/2) clay and 
silty clay: abundant 
yellowish brown (10YR 5/4) 
pebble and gravel-sized 
nodules: angular: 
moderately sorted: dry. 
115.2 -117': SAND: light 
gray (N 7/0): very ffne- 
grained: gradational 
contact: very well sorted: 
rounded: consolidated: dry. 

RQD=2.8/ 4.2 ' -67%. 112.8- 

117.0- 12 2.01-Sample. 
Recovered 2.2/5.0'=44%. 
RQD=0.5/2.2'-23%. 
SAND: light gray (N 7 / 0 ) ;  
very fine-grained and ailty 
sand: very well sorted: 
rounded: consolidated: 
lower 1.0' becomes 
laminated with alternating 
layers of olive gray ( 5 ~  
3/2) clay and gray (N 7) 
very fine-grained sand: 
dry. 

- 
en t atior 
e rrM a nc t 

( 8 b w d  inch 
20 40 
1111 



Ma terlal ~escrlption 

12 2.0- 12 7.0 *-Sampl a. 
Recovered 4.2/5.0i-842. 
RQD=4.0/4.2 ' -95%. SILTY 
SAND: light gray (N 7 / 0 ) ; .  
fine and very fine-grained 
sand and eilty eand: thinly 
laminated with alternating 
layers of olive gray ( 5 ~  
3/2) clay and light gray (N 
7) sand: well sorted: 
consolidated: rounded: dry. 

12 7.0- 13 2.0 '-Sample. 
Recovered 2 .O/ 5.0 ' -402 .  
RQDo0.8/2.0'=40%. 
CLAYSTONE: olive gray (5Y 
3/2) clay and silty clay: 
one moderate yellowish 
brown (10YR 5/4) siltstone 
layer at 131.0' 0.02'wide: 
very well sorted: 
consolidated; rounded: dry. 

13 2.0- 13 5.0 '-Sample. 
Recovered 1.5/3.0*=502.  
RQD=0.0/3.0'=00. 
CLAYSTONE: olive gray (5Y 
3 / 2 ) ;  no mottles: well 
sorted: consolidated; 
homogenous; dry. 

TOTAL DEPTH: 1 3 5 . 0 '  

temarks Logged by: T. b d y  & J. B e r m  

- 
en t atlo k e s ~ s t  a nc 

(Bbwd lncl 
20 I C  rn 
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V 
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3 
0 
a 
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DRILLING SUMMARY:  

TOTAL DEPTH well: 125-50' : 135.00' 
BOREHOLE 27.00' - DIAMETER 135.00': 5 0.00' 5/8" - 27-00': 7?' 

DRILLER bvles Brothers Drilling CO. 
15865 W. 5th Avenue. Golden. CO 
(Dave Jamie, Robert Roach) 

R I G  0.00'-27.00' &bile B-57: 27.00'-135.00' 
B~T(S) 0.00' - 27.00' : T-5 
27.00' - 135.00': Carbide b i t  

DRILLING FLUID O.Oo' - 27.00': 
27.00' - 135.00' : a i r h a t e r  mist 

SURFACE CASING 5'' x 30.50' steel w/ lock- !"* (-;in - .  
WELL DES IGN:  

BASIS.  GEOLOGIC LOG GEOPdYSlCALL6G- 

US ING STRING(S): C:CASING S=SCREEN - 0.00' 27.00' CI - 

114.991125.50'L - - -- 
- 0.00L -- 114.90' Q - - -- 

- - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
- - - -- - -- 

CASING: CI 5" I.D. steel  surface casing. 
c2 2" I.D. Sch. 5 tvpe 316 stain- 

less steel ,  threaded and f lush  

CONSlRUCTlON TIME LOG: 
FIN1 SH START - 

u W D I \ T E T B  ~ y f ~  Ll' , 913 1986 1030 913 1986 1210 - 
1600 9/25 9/23 1515 
loo0 9/27 9/27 1200 

GEOPHYS. LOGWNG: - - - - 

NC cnre 

P 

CASING: 
913 1445 913 1505 5" steel  

2" stainless 9/29 0920 9/29 0950 

FILTER PLACEM 9/29 1055 9/29 14 15 
9/29 1530 9/29 1630 CEM EFlTl NG: 

CEVELCPMENT: 10/14 1430 0945 
OTHER: 

Bentonite 9/29 1415 9/29 1445 

-testing 9/75 1330 9/27 0940 

---- 

_9/27130591271310 

~ - . u L A x f i 9 1 l , m  
---- 

WELL DEVELOPMENT 
See Well Developrent Smmry Sheet. 

iointed. 
SCREEN: S I  2" I.D. Sch. 5 tm 316 stain- 

less steel, threaded and f lush  
jointed, 0.0 10"wire wrap screen, 
0.25' welded bottan ca?. 

CENTRALIZERS 

FILTER MATERICL 32+2 silica sand 
112.00' - 114.00' 

0.00' - 112.00' 

112.00' - 114.00' 
126.00' - 135.00' 

CEMENT Portland TVW I 

OTHER 318'' bentonite wllets 

COMMENTS: 

No water encountered during dril l ing.  
I 
1 
I 
I Top of stainless steel  casing: 2.50' 
i 

I 
I 

I 

I I 

HYDRO- SEARCH RENO*DENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
CLIENTISUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/ 85 



SHEET- of - 
CLIENT I SU BJ ECT 

TASK DESCRIPTION . TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE 

W.O. NO. 

RFW 10-05-003/A-5/85 
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T 
Time 

(min.) 

66.00 
67.00 
67.50 
68.00 
68.50 
69.00 
69.50 
70.00 
70.50 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
77.00 
78.00 
79.00 
80.00 
81.00 
83.00 
85.00 
87.00 
89.00 
91.00 
93.00 
95.00 
97.00 
99.00 
101.00 
106.00 
111.00 
116.00 
121.00 
126.00 
131.00 
136.00 
141.00 
146.00 
151.00 
161.00 
171.00 

WELL 32-86 
T' Water S '  

T Prime Level Rsd Drwdn 
(min.)  (ft.) (ft.) 

1.50 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.50 
8.50 
9.50 

10.50 
11.50 
12.50 
13.50 
14.50 
15.50 
16.50 
18.50 
20.50 
22.50 
24.50 
26.50 
28.50 
30.50 
32.50 
34.50 
36.50 
41.50 
46.50 
51.50 
56.50 
61.50 
66.50 
71.50 
76.50 
81.50 
86.50 
96.50 
106.50 

126.13 
125.75 
125.60 
125.58 
125.56 
125.46 
125.36 
125.35 
125.25 
125.20 
125.08 
124.96 
124.84 
124.77 
124.67 
124.57 
124.50 
124.41 
124.31 
124.28 
124.08 
123.96 
123.86 
123.79 
123.68 
123.61 
123.53 
123.46 
123.41 
123.37 
123.24 
123.18 
123.08 
122.99 
122.94 
122.86 
122.79 
122.75 
122.68 
122.62 
122.50 
122.45 

18.08 
17.70 
17.55 
17.53 
17.51 
17.41 
17.31 
17.30 
17.20 
17.15 
17.03 
16.91 
16.79 
16.72 
16.62 
16.52 
16.45 
16.36 
16.26 
16.23 
16.03 
15.91 
15.81 
15.74 
15.63 
15.56 
15.48 
15.41 
15.36 
15.32 
15.19 
15.13 
15.03 
14.94 
14.89 
14.81 
14.74 
14.70 
14.63 
14.57 
14.45 
14.40 

1.64 
1.43 
1.35 
1.29 
1.23 
1.19 
1.14 
1.10 
1.07 
1.04 
0.98 
0.93 
0.89 
0.85 
0.82 
0.79 
0.76 
0.74 
0.71 
0.69 
0.65 
0.62 
0.59 
0.56 
0.54 
0.51 
0.49 
0.47 
0.46 
0.44 
0.41 
0.38 
0.35 
0.33 
0.31 
0.29 
0.28 
0.27 
0.25 
0.24 
0.22 
0.21 



(min. ) 

181.00 
191.00 
201.00 
211.00 
221.00 
232.50 
241.00 
251.00 
266.00 
281.00 
1425.00 
1789.00 
2814.00 
3199.00 

WELL 32-86 
T' Water S '  

T Prime Level Rsd Drwdn 
(min. ) (ft.) (ft.) 

116.50 122.39 
126.50 122.29 
136.50 122.21 
146.50 122.12 
156.50 122.06 
168.00 121.98 
176.50 121.92 
186.50 121.86 
201.50 121.75 
216.50 121.65 

1360.50 116.77 
1724.50 115.06 
2749.50 111.26 
3134.50 109.70 

14.34 
14.24 
14.16 
14.07 
14.01 
13.93 
13.87 
13.81 
13.70 
13.60 
8.72 
7.01 
3.21 
1.65 

0.19 
0.18 
0.17 
0.16 
0.15 
0.14 
0.14 
0.13 
0.12 
0.11 
0.02 
0.02 
0.01 
0.01 



W E L L  ?2-36 
AQ U I F E R TEST DATA T- 7 c - 1 I PUMPiNb or O B S E R ~ ~ O N  WELL 

fl+- ) 1 C ~ ? L )  PUMPINGO&- 23A ibrJJ Z~L%&F - rYPE  OF AQUIFER TEST 

HOW Q MEASURED -26% /jUw P A G E L  0 F . L -  

RAD./DIST. OF/FROM PUMPING WELL ' 

MEAS. POINT FOR W.L.'s 
ELEVATION OF MEAS. POINT 

DEPTH OF PUMP/AIRPIPE 
+ e, PUMP ON: date //-/LJ-& time /o*'-%/ 

PUMP OFF: date //-'s-?& tima //-*+C3 
DURATION OF AOUIFER TEST 

HOW W.L.'s MEASURED &%e? 

COMMENTS  

HYDRO-SEARCH RENO. OENVER CONS ULTl NG HYDROLOGISTS- GEOLOGi STS 
- -  
c * /.* 



WELL 34-86 m-6- 

AQUIFER TEST DATA PUMPING or OBSERVATION WELL 
PUMPING or RECOVERY DATA 

0% .\o r z 
TYPE OFAOUIFER TEST Ea 1 I i o d c  FPC >J 4 f-i-(- 
HOW Q MEASURED ‘ c s ( s u -  ‘ PAGE- OF- 
HOW W.L.3 MEASURED I r), r r C l  r, DEPTH OF PUMP/AIRPIPE 
RAD./DIST. OF/FROM PUMPING WELL ‘ ‘ I  PUMP ON: date /’-’b -% time 

-PUMP OFF: dot8 time - ‘ 3  - 
MEAS. POINT FOR W.L.’s 
ELEVATION OF MEAS. POINT DURATION OF AOUIFER TEST 

COMMENTS 

1 

I 

1 



PACmR TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 45.20 - 55.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 63.88 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00106954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 50.20 + 6.20 + 3.50 * 2.31 = 64.49 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000110 FT/MIN 
K = .00000056 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00180062 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = -16 FEET 
50.20 + 6.20 + 8.00 * 2.31 = 74.88 

K = HYDRAULIC CONDUCTIVITY = .00000159 FT/MIN 
K = .00000081 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00027077 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 50.20 + 6.20 + 3.00 * 2.31 = 63.33 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN 
K = .00000014 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 1 0 6 P 0 6 2 2 2  
WELL NO. 32-86 

DATE TESTED: 9 / 2 6 / 8 6  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  5 5 . 2 0  - 6 5 . 2 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  6 3 . 8 8  

Q L 
LN(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 6 2 2 7 7  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 0 . 2 0  + 6 . 2 0  + 3 . 5 0  * 2 . 3 1  = 7 4 . 4 8  

R = BOREHOLE R A D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = , 0 0 0 0 0 0 5 5  FT/MIN 
K = . 0 0 0 0 0 0 2 8  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 0 0 0 1 6 2 4 6  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 0 . 2 0  + 6 . 2 0  + 1 0 . 5 0  * 2 . 3 1  = 9 0 . 6 5  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 2  FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

2ND P1/3  TEST 
TEST ABORTED 

, 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 65.20 - 75.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 63.88 

Q L 
LN (--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000090 FT/MIN 
K = .00000046 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00188185 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 12.80 * 2.31 = 99.65 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000125 FT/MIN 
K = .00000064 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00041969 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 2.00 * 2.31 = 74.70 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = ,00000037 FT/MIN 
K = .00000019 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 75.20 - 85.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 63.88 

Q L 
M(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00018954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000016 FT/MIN 
K = .00000008 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00115077 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 15.50 * 2.31 = 105.89 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000072 FT/MIN 
K = .00000037 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 2.50 * 2.31 = 75.86 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 85.20 - 95.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 63.88 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00035200 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000030 FT/MIN 
K = .00000015 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00024369 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 17.50 * 2.31 = 110.50 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000015 FT/MIN 
K = .00000007 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = ,00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 2.00 * 2.31 = 74 .70  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 32-86 

ROCKY FLATS PLANT JOB NO. 106B06222 
DATE TESTED: 9/26/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  95 .20  - 105 .20  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S. ) :  63.88 

Q L 
LN (--I 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00085293 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 63.88  + 6.20  + 3 .00  * 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE RADIUS = . 16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000073 FT/MIN 
K = .00000037 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00140800 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN FEET) 
= 63.88  + 6.20  + 20.00  * 2 . 3 1  = 116.28  

R = BOREHOLE RADIUS = . 16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000080 FT/MIN 
K = . 00000041  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00014892 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10 .00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( IN FEET) 
= 63.88  + 6.20 + 3.00 * 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE RADIUS = .16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000013 FT/MIN 
K = .00000007 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 95.20 - 105.92 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 63.88 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00085293 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 10.72 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = .00000035 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00140800 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.72 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 20.00 * 2.31 = 116.28 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN 
K = .00000039 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00014892 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.72 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 32-86 

ROCKY FLATS PLANT JOB NO. '106P06222 
DATE TESTED: 9/26/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 105.20 - 115.20 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 63.88 

1ST P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00163816 (FEET3/MIN) 
L LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 22.00 * 2.31 = 120.90 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000090 FT/MIN 
K = .00000046 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00029785 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000026 FT/MIN 
K = .00000013 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9 /26/86  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  1 1 6 . 0 8  - 126 .08  

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.) :  63 .88  

1ST P1/3 TEST 
Q = INJECTION RATE = , 00086646  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88  + 6 .20  + 3.00 * 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000074 FT/MIN 
K = ,00000038 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00174647 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 63.88  + 6 .20  + 24.00 * 2 .31  = 

R = BOREHOLE RADIUS = .16 FEET 
125 .52  

K = HYDRAULIC CONDUCTIVITY = .00000092 FT/MIN 
K = .00000047 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00050092 (FEET3/MIN) 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 10.00 FEET 

+ GAGE PRESSURE ( IN  FEET) 
= 63.88  + 6.20  + 3.00  * 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000043 FT/MIN 
K = .00000022 CM/SEC 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF S I  DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOU TOC ELEVATION - 
3286 09/22/86 

09/22/86 
10/13/86 
10/17/86 
10/21/86 
10/20/86 
11/04/86 
11/05/86 
1 1 /06/86 
11/07/86 
1 1 /26/86 
01/01/87 
02/25/87 
03 / 23 /87 
03/24/07 
05/08/87 
06/03/87 
07/08/87 
08/04/87 
09/03/07 
10/21/87 
11/09/87 
1 1 /17/87 
12/22/87 
02/01/88 
02/29/88 
03/21/88 
04/  18/88 

5964.46 5966.96 2.50 125.50 54.00 
54.00 
66.34 
103.5 
101.5 
89.67 
89.20 
112.6 
119.8 
115.9 
72.32 
54.92 
53.77 
53.33 
110.0 
66.33 
55.74 
82.10 
57.00 
54.40 
58.30 
54.40 
54.40 
54.10 

54.00 
54.70 
57.20 

54.80 

5912.96 
5912.96 
5900.62 
5863.46 
5865.44 
5877.29 
5877.76 
5054.36 
5847.19 
585 1 .07 

591 2.04 
5913.19 
5913.63 
5856.96 
5902.63 
5911.22 
5w.86 
5909.96 
5912.56 
5908.66 
5912.56 
5912.56 
5912.86 
5912.16 
5912.96 
591 2.26 
5909.76 

5894 .u 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



ILOG OF BORING NO. 33-86 
Pro )oat: Rocky Flats Plant 

m 
COOtdh8108 W 36960.9 E 21896.5 

ROCKY FLATS w m  

0-4.8@-Sarple. 
Recovered 3.1/4.8'= 65%. 
GRAVEL: light olive gray 
(5Y 5/2)to olive gray (5Y 
3/2); clayey silt and sand 
matrix; quartzite pebbles; 
poorly sorted; subangular; 
CrUmbleE; dry. 

4.8-6.8*-Sample. 
Becovered 2.0/2.0'=1002. 
GRAVEL: light olive gray 
(5Y 5/2) ; clayey sand 
matrix; quartzite cobbles 
and gravel clasts; angular 
to subangular; moderate 
sorting: loose; dry. 

ARAPMOE FORHATION 

6.8-11.8@-Sample. 
Recovered 5.0/5.0@=100%. 

light olive gray (5Y 5/21; 
clayey sand matrix; 
quartzite cobbles and 
gravel clasts; angular to 
subangular; moderate 
sorting; loose; dry. 

6.8-7.0' : GRAVEL: 

7.0-11.8': CLAYSTONE: 
grayish yellow green 
(5GY 7 / 2 )  to grayish 
olive green (5GY 3/2) with 
olive gray (5Y 3/2) to 
greenish gray (5GY 6/1) 
and dark yellowish orange 
( L o n  6/6) stains; well 
sorted; consolidated; 
fractured: firm; damp. 

Remarks Logged by: T. &qhy 

106w6222 I Hydro-Search, Inc. I Page I of 2 
Project No. 



Matorid Doearbtion 

11.8-16.8'-S-p1.. 
Recovered 5.0/5.0'=1001. 
RQD 5.0/5.0 =loo%. 
CLAYSTONE: grayish yellow 
green (5GY 7 / 2 )  to grayish 
dive green (5GY 3 / 2 )  with 
Dlive gray (5Y 3 / 2 )  to 
greenish gray (5GY 6/1) 
and dark yellowish orange 
( 1 0 ~ ~  6/6) stains; well 
sorted; consolidated; 
fractured; firm; damp. . 

TOTAL DEPTH: 16.8' 

Pro joct: Rocky Flats Plant  LOG OF BORING NO. 33-86 

0.10 Drlllod 9/10/86 COOrdh8108 h' 36960.9 E 21896.5 
around Surfaco Elovatlon 5949.  28 

bmarko Logged by: T. MvDhv 



WELL 33-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or CWRDS: ELEVATION: GROUND LEVEL 5949*28  

E 21896.5 TOP OF CASING 5950. 70 N 36960.8 

1 DRILLING SUMMARY: 
START FINISH 

' TOTAL DEPTH well: 7 . 3 '  : 16.80' 
BOREHOLE 0 I AMETER 74" 

DRILLER b Y l f ' 5  Brothers D r i b  Co. 
, .  

15865 W. 5th Avenue 
Golden, CO (Dave Jamie) 
Fbbile B-57 RIG 

BlT(S1 T5 

TASK - 
QAIE 
1986 

sIlQ_ 
DRILLING: 
p" r 

" 

GEOPHYS. LOGGING 

CASING: 
2" stainless 9/10 1317 

DRILLING FLUID None 

SURFACE CASING 5" x 4 '  steel  w/ locking caD 
WELL DESIGN: 

91 IO 
91 IO 
9/12 

91 IO 
9/ IO 

9/  IO 
9/10 
9/12 

9/ IO 
9/10 
- 

1302 
1331 
1530 - 
1305 
I250 - 

1305 FILTER PLACEMEM 

C E M EPlTl NG : 
CEVELCPMENT: 

OTHER: 
Bentonite 

1335 
I530 

BASIS: GEOLOGIC LOG - GEOPHYSICAL LOG - 
U\SlNp STRING(S1: C -  CASING S=SCREEN 

- 2.99'- -- 7.34' SI I - - -- 0.00 2.99' 2 - 
I3 10 
1255 
- 
- 

WELL DEVELOPMENT 

See Well h e l o a n t  S m r y  Sheet. 

SCREEN: SI 2" 1.D. Sch. 5 'Imp 316 Stairr- 
r . .  
iointed 0.010'' wire WraD s c m  
0.25' welded bottan C ~ D .  

CENTRALIZERS 304 stainless steel  
4.07' - 5.32' 

FILTER MATERICL 32-42 s i l i ca  S a n d  

CEMENT Portland Tvoe I 

OTHER 3/8" bentonite Dellets 

2-50' - 7.50' 

0.00' - 2.00' 

2.00' - 2.50' 
7.50' - 16.40' 

HY DRO-S EARCH RENO.OENVER 

COMMENTS: 

p.b water enccnmte red during dril l inn.  
~ ~~~ ~ ~~ 

TOD of stainless steel  casinu: 1.42 '  

Cave fran TlI to 16.40' 

20 
CONSULTING HYDROLOGISTS-GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

UELL 
NUMBER DATE - -  

” WATER LEVEL SUMMARY 

DEPTH WATER GROUND TOP OF 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOW TOC 

5949.28 5950.70 1.42 7.34 -1.00 
-1 .oo 
-1.00 
-1 .oo 
-1 .oo 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 

WATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 



INDEX OF DATA 

Boring No.: 34-86 

Completed as well? Yes 

Data in Fils 

Log of Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- x Hydraulic Conductivity Test Data 
and Results 

_I_ 

X 

x Water Level Data 

Packer Test Data and Results - 
- 

Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



- 

Rocky Flats Plant LOG OF BORING NO. 34-86 
Pr0l.d: 

0.t. D r b d  8/20/86, 8/26/86, 8/28/86 CoOrdh.10. N 37171 .4  E 23088 .4  
Boring Mothod I-bllow Stan AugerlNC Core around 8urfrco Elovrtion 5910 .44 '  

VALLEY FILL 

moderate to dark yellowish 
brown (10YR 6/2) ; white 
feldspar grains along w i t h  
quartzite and granite 
particles: poorly sorted: 
subangular: few root.: dry. 

12.0-17.01-S~ple. 
Recoverad 2.7/5.01-54%. 

12.0-16.1' .  GRAVEL: light 
ol ive  gray (5Y 5/2) with 
abundant pink granite and 
quartzite: poorly sorted; 
angular to subangular: some 
sand: ttaca clay: vat. 

ARAPAHOE FORMATION 



Projout: Rocky Flats Plant LOG OF BORING NO. 34-86 

Date DWed 8/20/86, 8/26/86, 8/28/86 COofdln.t88 N 37171.4 E 23088.4 
Boring Method IHLOW stan h z r / N C  Core Of-d Surface Ehvrtlon 5910.44' 

Materld Doacriotlon Depth 



43.8-4S.O1-S~ple. 
Recovered 1.2/1.2 '=loo%. 
SANDSTONE: dark gray 
(N 3) : clay-rich: greenish 
gray (5GY 6/1) clay; 
well sorted; consolidated; 

45.0-48.0i-Sample. 
Recovered 3.0/3.01-100%. 
SANDSTONE: medium gray 
(N 5) laminated sandstone 
0.5n thick with dark gray 
(N 3) claystone interbedm 
0.1" thick; some o f  the 
thicker laminae contain 
coal material; very light 
gray (N 8 )  sandy clasts 
within the lower 1.5l: 
well oorted; consolidatad1 

48.0-52.31-sanp1e. 
Recovered 0.2/4.3'=5%. 
SANDSTONE: medium light 
gray (N 6); silty; 
laminated; well sorted; 
consolidated; damp. 

52.3-53.4r-S~ple. 
Recovered 1.1/ 1.1 -100%. 
SANDSTONE: medium light 
gray (N 6); silty; 
laminated; well sorted; 
conaolidated; damp. 

53.4-54.4'-S-p10. 
Recovered 1.0/1.0i=1002. 
SANDSTONE: medium gray 
(N 5); laminated; well 
cemented with calcium 



I c I 

M t or 1.1 0.8 c riot ion 

54.4-55.6'-Sarpl.. 
Recovered 1.2/1.2'=100%. 
SANDSTONE: medium gray 
(N 5); laminated; well 
cemented w i t h  calcium 
carbonate; conso1idat.d; 

55.6-59.3'-Sarpl.. 
Racwerad 3.7/3.7'=1001. 
CLAYSTONE: dark gray 
(N 3); variable quantities 
of silt and sand; abundant 
clay: consolidated; well 
sorted; firm; moist. 

59.3-62.5'-Smpl.. 
Recovered 3.2/3.2'=1001. 
CLAYSTONE: dark gray 
(N 3 ) ;  silty; light gray 
(N 7) mottling; firm; 
consolidated; well aortcrd; 

62.5-64.5'-SamPI.e. 
Recovered 2.0/2.0'=100%. 
SANDSTONE: light gray 
(N 7) clay laminated 
sandstone; gradational 
contact; well sorted; 
consolidated; moist. 

64.5-69.3'-Sample. 
Recovered 4.8/4.8'=1002. 
SANDSTONE: light gray 
(N 7) and medium light 
gray (N 6) silty sandstone 
with trace of wood 
fossils; sand content 
increases w i t h  depth: 
consolidated; well sorted; 

69.3-71.O1-Samp1e. 
Recovered 1.7/1.7i=1001. 
CLAYSTONE: medium gray 
(N 5) silty and fine- 
grained sandy claystone; 
well morted: firm: damp. 



Rocky Flats Plant ILOG OF BORING NO. 34-86 
Pro Ioc t: 

I 

Coordinate. N 3 7 1 7 1 . 4  E 23088.4 

71.0-74 3 ' -Sarple. 
Recovered 3.3/3.3'=1002. 
CLAYSTONE: dark gray 
(N 3) i blocky texture: 
wall sorted; rim: d w .  

74.3-75.3'-Sample. 
Rmcovered 0.6/1.0'=602. 
CLAYSTONE: dark gray 
( N  3) ; grayish orange 
(10YR 7/4) mottles: vell 
sorted; consolidated: damp 

75.3-78.5'-Sample. 
Recovered 3.2/3.2'=1001. 
SANDSTONE: medium gray 
(N 5) silty sandstone; vell 
sorted; consolidated: damp. 

78.5-83.5'-Sample. 
Recovered 5.0/5.0'=1001. 
CLAYSTONE: medium dark 
gray (N 4); blocky texture; 
well sorted; consolidated; 
damp. 

kernark8 Logged by: T. k r & y  & L. Pivonka _ _  . _  Checked by: 

'toject No. 
1 %Po6222 Hydro-Search, Inc. Page 5 of fj 



Rocky Flats Plant  ILOG OF BORING NO. 34-86 
Proloct: 

I 

oat0 0ri11od 8/20/86, 8/26/86,8/28/86 Coordinat.8 N 37174.4 E 23088.4 
Borlng Mothod yOllow Stern Auger/NC Cordround Surface Elovatlon 5?&0.44 ' 

Remark8 LOW by: 

Matorlal bercriotlon 

96.0-100.0~-Sampl~. 
Recovmrmd 4.0/4.0'=100%. 
CLAYSTONE: medium dark - 
gray (N 4); gradational 
contact: some vary fine- 
grained sand; wall sorted; 
consolidated; damp. 

TOTAL DEPTH: 100.0' 



m WELL 34-86 

WELL CONSTF WCTION su MMARY 
LEVEL 3 

CASING 2 
ELEVATION: GROUND 

TOP OF 

10.44 '  
12 .78 '  

. LOCATION or COORDS: 
N 3 7 1 7 1 . 4  E 2 3 0 8 8 . 4  

CONSlRUCTION TIME LOG: DRILLING SUMMARY: 

TOTAL DEPTH Well: 56.25' Hole: 100.00' 
BOREHOLE DIAMETER 9-00' - 37-80 . 1. 

37.80' - 100.00': 4 3/4" 
DRILLER bvles Brothers Drilline: b. 

15865 W. 5th Avenue, Golden 
(David Jarvie. Jim Horn) 

I .  p' 

RIG &bile B-57 
B ~ T ( S )  0.00' - 37.80': Blade b i t  
37.80' - 100.00': &111 mse rock b i t  
DRILLING FLUID -. 

START I FINISH 
TASK - I 

f%Y 
8 I20 
8 126 

GEOPHYS. LOGGING: 

CASING: 

1335 
o900 

8/21 
9/3 

9/3 
9/2 
9 I5 

812 1 

9/3 
9/3 
9/3 
8 I29 

SURFACE CASING 5" x 40.8' steel  w/ lockin o900 913 
1604 912 
loo0 9/12 

1359 8/21 
1150 913 
0823 913 

-- 

-- 
-- 
11429/3 
1056 8/29 -- 

I145 
1716 
1015 

1456 

- - FLTER PLACEMEN7 

CEMENTING: 

CEVELCPMENT: 

OTHER: 
k n t  ing 5" cas in 
mer carrent 
kntoni t e  

'acker t es t  

WELL D E S I G N :  

BASIS: GEOLOGIC LOG 

USING STRING(S): C-CASING S-SCREEN 
GEOPdYSICAL LOG - 

- 0.00' 37.80' CI  - 
- 0.00'- -- 44.24' C2 
44.24'- 56.25' SI - 

- - -- 
1210 
0845 
I150 
I725 

- 
- 
__. - 

W E L L  DEVELOPMENT 

See W e l l  Developrent S m r v  Sheet 
- - - ---I- -- 

CASING: C I  5'' I.D. steel  
c2 2" I .D..  S c h .  5 t m  316 stain- 

less steel. threaded and flush 
jointed. 

SCREEN: S I  2" I.D.. sch. 5 tm 316 stain- 

jointed. 0.010'' wire wrap screer 
0.25' welded bottan cap. 

CENTRALIZERS Ty~e 304 stainless steel  

' less steel ,  threaded and flush 

22.47' - 23.70' 
49.01' - 50.26' 

FILTER t,iArrRIcL 32-42 s i l i ca  sand 
43.00' - 56.50' 

CEMENT Portland Tvpe I 

OTHER 318'' bentonite pellets 

0.00' - 4 2 . m '  ; 90.00' - 64.50' 

42.00' - 43.00' 
56.50' - 64.50' 

- HYDRO-SEARCH RENOQENVER 

COMMENTS: 

Water encountered a t  48.0' during dr i l l ing.  

Top of stainless steel  casing: 2 - 3 4 '  

T.D. to 90.0' 

CONS ULTl N G HYDROLOG I STS - GEO LO G 1 STS 



SHEET- of - 
CLIENT/SUBJECT . W.O. NO 

TASK DESCRIPTION TASK NO 

APPROVED BY 
MATH CHECK BY 

METHOD REV. BY DEPT DATE DATE 

PREPARED BY 

1.3~~1. 34-% 



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPAREDBY DEPT DATE 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

APPROVED BY 

RFW 10-05-003/A-5/85 



N 
ti 

a 
00 

I * 
r) 

Q 
F 

ti 

a 
F 

0 

t 
F 

0 

N 
F 

ti 

F 

ti 

Q 
0 
ti 

to 
0 
ti 







. WELL 34-86 
T T' 

Time T P r i m e  
(min. ) 

23.50 
24.10 
25.50 
26.00 
26.50 
27.20 
27.50 
28.00 

L- *- 29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
35.00 
36.00 
37.00 
38.00 
40.50 
42.00 
44.00 
46.30 
48.00 
50.00 
52.00 
54.00 
56.00 
58.00 
60.00 
62.00 
67.00 
72.20 
77.00 
82.00 
87.00 
92.00 
97.00 
102.00 
107.00 
112.00 
122.00 
132.00 
142.00 
152.00 
162.00 

(min. ) 

1.50 
2.10 
3.50 
4.00 
4.50 
5.20 
5.50 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
18.50 
20.00 
22.00 
24.30 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
45.00 
50.20 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
100.00 
110.00 
120.00 
130.00 
140.00 

Water S '  
Level Rsd Drwdn 
(ft. 1 

54.39 
53.91 
52.77 
52.44 
52.06 
51.59 
51.37 
50.97 
50.35 
49.73 
49.11 
48.58 
48.20 
47.77 
47.40 
47.06 
46.75 
46.41 
45.69 
45.29 
44.68 
44.02 
43.37 
42.64 
42.03 
41.30 
40.62 
40.05 
39.42 
38.77 
37.33 
36.21 
34.85 
33.68 
32.62 
31.60 
30.68 
29.87 
29.12 
28.42 
27.15 
26.18 
25.36 
24.64 
24.02 

(ft. 1 

33.59 
33.11 
31.97 
31.64 
31.26 
30.79 
30.57 
30.17 
29.55 
28.93 
28.31 
27.78 
27.40 
26.97 
26.60 
26.26 
25.95 
25.61 
24.89 
24.49 
23.88 
23.22 
22.57 
21.84 
21.23 
20.50 
19.82 
19.25 
18.62 
17.97 
16.53 
15.41 
14.05 
12.88 
11.82 
10.80 
9.88 
9.07 
8.32 
7.62 
6.35 
5.38 
4.56 
3.84 
3.22 

1.19 
1.06 
0.86 
0.81 
0.77 
0.72 
0.70 
0.67 
0.62 
0.57 
0.54 . 
0.51 
0.48 
0.45 
0.43 
0.41 
0.39 
0.38 
0.34 
0.32 
0.30 
0.28 
0.27 
0.25 
0.24 
0.23 
0.22 
0.21 
0.20 
0.19 
0.17 
0.16 
0.15 
0.14 
0.13 
0.12 
0.11 
0.11 
0.10 
0.09 
0.09 
0.08 
0.07 
0.07 
0.06 



I 

CONS ULTI NG HY DROLOGI STS- GEOLO G I ST: HYDRO-SEARCH RENO DENVER 



I- o w 
3 
0 
K n 

HYDRO-SEARCH RENO. DENVER C O N S U L T I N G  H Y D R O L O G I S T S -  G E O L O  G I ST! 



1ST P1/3 TEST 
12 = INJECTION RATE = .C)O16517!3 !FEETZ/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE PF:ESSURE < I N  FEET! 
= Z(j.46 + 1.3!) +. 3.5!:) .+ 2 . Z i  = Jl.84 

R = BOREHDLE RADIUS = . 16 FEET 

F 2 / 3  TEST 
rz! = INJECT I ON RATE = . (:,00Q!:)00!3 C FEET3 ,! M I N  1 
L = LENGTH O F  'TEST INTERVAL I= 9.99 IFEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD := DEFTH 'TO WATER + GAGE HEIGHT 

-+ GAGE F'F:ESSURE ! I N  FEET) 
= 2 ~ .  46 + 5 .  zr:) + I!:). !I!(:) 2 .  .; 1 = 46. 86 

R = E;OF:EHOLE RADIUS = . 1 6  FEET 



. PACKER TEST ANALYSIS 
bJELL NO. Z.4-E36 

ROCKY FLATS PLANT JOB NO. 1C)bFO6222 
DATE TESTED: 8/29/86 BY:  L. F I!JOt'JK:A 

TEST IPJTERVAL (FEET BELOW G.S. : 55. (1) 1 - 65 . 00 
MATERIAL TESTED: AHAFAHOE CLAYSTONE 

DEFTH TO WATER (FEET BELOW G.S. ) : 20.46 

1ST F1/3 TEST 
Q = INJECTION RATE = .(30380432 (FEET3 /MIN)  
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEFTH TO WATEFi + GAGE HEIGHT 

-r - + GAGE F:'RESSUF:E ! I N  FEET)  

F: = BOF:EH@LE RADIUS = .16 FEET 
.= ,z<j. 46 + 3 .  2~:) + 3.  !:j(I) + 2. 3 1 = .L~!-!. 59 

F2/3 TEST 
0. = INJECTIQN RATE = . !:!0902772 ( F E E T 3 / M I N )  
L = LENGTH O F  TEST INTER\JAL = 9 . 9 9  FEET 
TEST INTERVAL I S  BELOW 14ATER TAPLE 
HEAD = DEPTH 'TO l?IATEE f GAGE HEIGHT 

-+ GAGE FRESSUF:E ( I N  FEET)  
.- 24:). 46 + 3. :?!:) + 12. s!:) + 2 .  :z 1. = 

R = BOREHOLE KADIUS := .16 FEET 
63 

TNI? F1/3 TEST 
0 = I N J E C T I O N  RATE = . QC!i4Z5!:)8 (FEET3/Ml I \ I !  
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELO!4 !MTER TABLE 
HEAD = EEF'TH TO bIATEE + GAGE HEIGHT 

+ GAEE F'HESSUEE ( IN FEET)  
.= z!:!. 46 -I- 3 .  :z!:) + 3. !,I!!:) u 2 .  J1 = z!:). 69 

R = BOF:EHQLE RADIUS = . 16 FEET 



. FACKER TEST ANALYSIS 
\?JELL NO. 34-86 

ROCKY FLATS PLANT JOB NO. 1!)6P(36222 
DATE TESTED: 8/29/86 By : L. p IVONtck 

TEST INTERVAL !FEET BELUW G.S. 1 : 76.71 - 86-70 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEFTH TO WATER (FEET BELOW G. '3. ) : 20.46 

Q L 

2 ( P I !  !L) (H)  R 

............................................................... 
L N  ( --- ) K = --- --------- 

1ST P1/3 TEST 
Q = INJECTION RATE = . [3:)077169 !FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE F'F:ESSURE ! I N  FEET! 

R = BOREHOLE RADIUS = .16 FEET 
= 2(1). 46 + 3.  3!:! + 13. 5!:1 .+ 2.  31 I:' 54. 534 

P2/3 TEST 
Q = INJECTION RATE = . 0(:)~:)006(3(:) (FEETZ/MIN! 
L = LENGTH OF  TEST INTERVAL = 9.99 FEET 
TEST INTER'JAL I S  BELOLLJ WATER TABLE 
HEAD := DEFTH TO LAJATER + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) 
- - 2!:).46 + 3.3Q + .(IC) u 2.31 = 23.76 

R = BOREHOLE KAI?IUS = . I6 FEET 

21\!!2 F l i 3  TEST 
I2 = INJECT I ON RATE = . ........................ ( FEET3iM I N )  
L = LEbIGTH OF TEST INTERVAL = 9.99 FEET 
TEST I NTEF:(.jAL I S  BEL-OLLJ !4ATER TABLE 
HEAO = PEFTH TC3 NATER + GAGE HEIGHT 

+ GAGE FFXSSURE ! I N  FEET) 
1 - 1 1 3  ..a- 2 .  3 1 = 23.  7 6  = z!:!. 46 + 3. .+ . 

R =: BOREHOLE RADIUS = . I 6  FEET 



. FACt:::ER TEST ANALYSIS 
WELL NO. 34-86 

ROCKY FLATS PLANT JOB NO. 106P06222 
DATE TESTED: 8/29/86 BY: L. PIVONKA 

'TEST INTERVAL (FEET BELOW G. S. ) : 85.10 - 95- 09 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WaTEF? (FEET BELOW G.S. ) : 20 . 46 
---------------------,-'-----___,_____,_------------------------ 

Q L 

2 ( P I )  (L) (H)  R 
L N  ( - - )  K = ------------ 

1ST P1/3 TEST 
8 = INJECTION RATE = .0!:)054154 (FEETZIMIN)  
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSUEE ! I N  FEET) 
= 2'5.46 + 2 . a ~  + 4.!:!0 + 2.21 = 7 2  

R = BORE!-iOLE RADIUS = .16 FEET 

= /j 
.d .- 

P Z / 3  TEST 
C! = IPlJECTION RATE = .(:)!:,86C)736 tFEETZ/MIN)  

TEST INTERVAL I S  BELOW WATER TAELE 
HEAD = DEFTH TO NATER + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL = 9-97 FEET 

+ GAGE PRESSURE (IN FEET) 
= 2(:-.4& f 2.a(:) + 19.!3!3 + 2.51 = 67.15 

F: = EOREHOLE HAIJIUS = . 16 FEET 

2MD F1/3  TEST 
Q = INJECTION RATE = . (:)(~)(j!:)!:)!:!~:)(~) (FEETZ/MIN)  
L = LENGTH OF TEST INTERVAL = 9.39 FEET 
TEST INTER'JAL I S  BELOW WATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE ! I N  FEET) 
= 2~:). 4.5 + 2 .  ac! + 4. !:I(:) a 2.  J 1 := 52. 50 

R = BOREHOLE RAEIUS -- . 16 FEET 



WELL 
NUMBER DATE 

3486 09/05/86 
09/08/86 
09/09/86 
09/10/86 
09/11/86 
09/12/86 
10/13/86 
11/26/86 
01/01/87 
02/01/87 
03/17/87 
05/08/87 
06/02/87 
07/07/87 
07/27/87 
08/04/87 
09/01/87 
09/29/87 
11/03/87 
12/01/87 
12/21/87 
01/11/88 
02/29/88 
03/21/88 
04/18/88 

- 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOW TOC 

5910.44 5912.78 2.34 56.25 22.38 
22.40 
22.63 
22.77 
23.48 
24.25 
22.96 
22.77 
22.38 
22.17 
22. os 
21.98 
22.80 
21.65 
22.10 
22.40 
22.20 
22.40 
23.50 
22.26 
23.30 
22.10 
22.00 
22.00 
21.90 

WATER 
SURFACE 
ELEVATION 

5890.40 
5890.38 
5890.1 5 
5890.01 
5889.30 
5888.53 
5889.82 
5890.01 
5890.40 
5890.61 
5890.73 
5890.80 
5889.98 
5891.13 
5890.68 
5890.38 
5890.58 
5890.38 
5889.28 
5890.52 
5889.48 
5890.68 
5890.78 
5890.78 
5890.88 



INDEX OF DATA 

Boring No.: 35-86 

Completed as well? Y e s  

Data in File 

X Log  of Borehole 

X Well Construction Summaries 

Wel l  Development Summaries 

X Hydraulic Conductivity Test Data 

- 

- 
and Results 

Packer Test Data and Results 

X Water Level Data 

Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Pro jeot: Rocky Flats Plant LOG OF BORING NO. 35-a 

Boring Method Hollow stem hvr Ground Surface Elovation 5909 .2  
Date DrHkd 8/19/86 Coordin.t*. N 3 7 1 7 7 . 0  E 23114 .4  

I I 

VALLEY FILL ALLUVIUX 

O-2.O1-Samp1e. 
Recovered 2.0/2.0'=100%. 
CLAY: olive gray (5Y 
3/2) ; dark yellowish 
orange (10YR 6/6) mot- 
tles; grades downward 
into dark yellowish 
brown (10YR 4/2) clay; 
some silt; trace gravel 
and cobble size clasts 
of quartzite and granite; 
subangular to subrounded; 
dry to damp. 

2.0-2.7'-Sample. Recovered 
0.7/0.7~=100%. CLAY: dark 
yellowish brown (10YR 4/2); 
dark yellowish orange 
(10YR 6/6) mottles common: 
some silt; trace gravel and 
cobble size clasts of 
quartzite and granite; 
subangular to subrounded; 
dry to damp. 

2.7-3.7'-Sample. Recovered 
0. 0/0.7'=0%. 

3.7-5.7'-Sample. Recovered 
2.0/2.0 '= loo%. 
3.7-5.0'. CLAY: dark 
yellowish brown (10YR 4/21; 
dark yellowish orange 
( L O Y R  6/6) mottles common; 
some silt; trace gravel and 
cobble size clasts of 
quartzite and granite; 
subangular to subrounded; 
dry to damp. 

5.0-5.7'. CLAY: light 
olive gray (5Y 5/2); silty; 
well sorted; consolidated; 
firm; damp to moist. 

5.7-6.5'. NO sample. 
Depth correction. 

6.5-8.5'-Sample. Recovered 
1.7/2.01=85%. CLAY: oliue 
black (5Y 2/1); silt; 
trace sand and gravel; 
moderately well sorted; 
soft; wet. 

i 
Remarks Logged by: T. biiqhy checked by: &#f 
Project No. 

106m222 Hydro-Search, Inc. Page 1 o f 2  



Matorial hocrkt lon 

8.5-10.5i-Saaaple. 
Recovered 2.0/2 .Oi=lOO%. 
CLAY: olive black (5Y 
2/1) to light olive gray 
(5Y 5/2); silty with 
gravel lenses; trace 
fine-grained sand; 
poorly sorted: subangu- 
lar; firm: wet. 

ARAPA"IE WRMATION 

10.5-12.5i-Sample. 
Recovered 2.0/2.Oi=1O0%. 
CLAY: light olive gray 
(5Y 5/2); dark yellowish 
orange (1OyR 6/6) mot- 
tles; sand layer at 12.0- 
12.5' ; f inegra ined; 
silty; moist; firm. 

12.5-l4.Oi-Samp1e. 
Recovered 1.5/ 1.5'=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2); dark 
yellowish orange (10YR 
6/6) mottles; no gravel; 
silty: firm; moist. 

14.0-16.Oi-Samp1e. 
Recovered 2 .0/2.0'=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2); dark 
yellowish orange (lOYR 
6/6) mottles: no gravel; 
silty; layers of iron- 
stone; firm; moist. 

16.0- lS.O'-Sample. 
Recovered 1.8/ 2.0 '=go%. 
CLAYSTONE: pale olive 
(1OY 6/2) to light olive 
gray (5Y 5/2); minor dark 
yellowish orange (10YR 
6/61 mottling: apparent 
bedding due to color 
variations: firm; 
damp to moist. 

TOTAL DEPTH: 18.0' 



16 

18 

20 

s3 jointed. 0.010'' wire wrap screep 
s4 0.25' welded bottom cap. 

OTHER 318'' bentonite pellets 
1.95' - 2.90' 

12.60' - 14.20' 

I I  

WELL 3 5 %  

JCTION SUMMARY 
5909.20' 
5911.54' 

ELEVATION: GROUND LEVEL 
TOP OF CASING 

CONSTRUCTION TIME LOG: 

TASK - 
DRILL1 NG : 

7 p  a,ppr 

GEOPHYS. LOGGING: 

CASING: 

FILTER PLACEMENT 

CEMENT1 NO: 

CEVELCPMENT: 

OTHER: 
Bentonite 

STARf 

w 
8/19 

- 
- 

8/20 

8 120 
8 /20 
9 13 

8 I20 
8/20 

- 

WELL DEVELOPMENT 

1015 
1025 
loo0 

1020 
1008 

- 

FINISH 

TlME 

8/19 1558 I 

I I 

8/20 1wo 
9/11 1155 -- I 

I 8/20 1025 
8/20 1012 

I -- 
-I- 

-I- 

- ~~ 

See Well kelopnent S m r y  Sheet. 

COMMENTS: 

Water encountered at 8.0' during drilling. 

TOD o f  stainless steel casing: 2 ~ 3 ~ '  

Cave fran n> to 14.20' 

CONSULTING HYDROLOGI STS- GEOLO G ISTS  



SHEET- of - 
CLIENTiSU BJECT W.O. NO 

PREPAREDBY DEPT DATE 
MATH CHECK BY DEPT DATE 

APPROVED BY 

METHOD REV. BY DEPT DATE 

RFW 10-05-003/A-5/85 



SHEET- of - 
W.O. NO CLIENT/SUBJECT 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE 



P 

'ti 

a 
- 0  
ti 

ro 
- 0  

ti 

- 

* 
- 0  

ti 

N 
- 0  

ti 

U 
h 

% W 



(D 
00 

I 
I 
W 
3 

- ti 

- 0  





T T' , 
Time T Prime 
(min.) (min. ) 

6.75 
7.10 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
45.00 
50.00 
60.00 
65.00 
70.50 
75.00 
85.00 
90.00 
100.00 
110.00 

0.75 
1.10 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
16.00 
18.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
39.00 
44.00 
54.00 
59.00 
64.50 
69.00 
79.00 
84.00 
94.00 
104.00 

WELL 35-86 
Water S S- ( sA2/2b) 
Level Rsd Drwdn b110.82 ft. 
(ft. (ft* (ft- 1 

11.17 
10.99 
10.85 
10.71 
10.57 
10.46 
10.34 
10.26 
10.17 
10.08 
9.95 
9.80 
9.76 
9.62 
9.56 
9.47 
9.38 
9.29 
9.20 
9.07 
8.94 
8.84 
8.74 
8.66 
8.58 
8.50 
8.41 
8.33 
8.27 
8.11 
7.98 
7.88 
7.78 
7.71 
7.61 
7.57 
7.50 
7.47 
7.40 
7.35 

4.23 
4.05 
3.91 
3.77 
3.63 
3.52 
3.40 
3.32 
3.23 
3.14 
3.01 
2.86 
2.82 
2.68 
2.62 
2.53 
2.44 
2.35 
2.26 
2.13 
2.00 
1.90 
1.80 
1.72 
1.64 
1.56 
1.47 
1.39 
1.33 
1.17 
1.04 
0.94 
0.84 
0.77 
0.67 
0.63 
0.56 
0.53 
0.46 
0.41 

2.31 
2.29 
2.27 
2.25 
2.22 
2.19 
2.16 
2.14 
2.11 
2.08 
2.04 
1.98 
1.97 
1.91 
1.88 
1.84 
1.80 
1.76 
1.71 
1.64 
1.57 
1.51 
1.45 
1.40 
1.35 
1.30 
1.24 
1.18 
1.14 
1.02 
0.92 
0.85 
0.76 
0.71 
0.62 
0.59 
0.53 
0.50 
0.44 
0.39 

0.95 
0.81 
0.70 
0.60 
0.53 
0.48 
0.43 
0.40 
0.37 
0.34 
0.30 
0.27 
0.24 
0.22 
0.20 
0.19 
0.18 
0.16 
0.15 
0.14 
0.12 
0.11 
0.10 
0.10 
0.09 
0.08 
0.08 
0.07 
0.07 
0.07 
0.06 
0.06 
0.05 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.02 



c 
V 
W 

0 

0 

7 

a 

WELL 75-26  
AQUIFER TEST DATA 

Fa;/ &-H - Kec.drrd  
m r  O B S S A T I O N  WELL 

TYPE OF AOUIFER TEST 
HOW 0 MEASURED 
HOW W.L.3 MEASURED 
RAD./DIST. OF/FROM PUMPING *? ,fl PUMP ON: doto time 
MEAS. POINT FOR W.L.'r fib** 'Re PUMP OFF: date time 
ELEVATION OF MEAS. POINT 

PUMPING orhECOVERY DATA 
kQC//& 6 e kef PAGE,--- 2 
Y f w e ( /  S Y ~ C C  DEPTH OF PUMP/AIRPIPE 

DURATION OF AOUIFER TEST- 

DISCHARGE 

R E A P  

TIME WATER L E V E L  DATA 
t= /a.3 at t' = o STATIC WATER LEVEL- 

a WATER 
ING fQ-2 READING 0. CLOCU 

Y TIME I&.-) ,,.,,t>) 
I la;' 

i 

I I 

5 t 7 7  I I I I "  I 

HYDRO-SEARCH RENO OENVER CONS ULTI NG HY OROLOG I STS- GEOLO G I ST 



?+BC WELL 

/ 
HOW 0 MEASURED 
HOW W. L.'s MEASURE0 tyq*C * 
RADJOIST. OF/FROM PUMPING WEf PUMP ON: doto time 

timr MEAS. POINT FOR W.L.'s 
ELEVATION OF MEAS. POINT 

AQUIFER TEST DATA 
TYPE OF AOUIFER TEST :/ AW. - t.=&yIOr\/ 

DEPTH OF PUMP/AIRPIPE 

PUMP OFF: 6ole~-~ 
DURATION OF AOUIFER TEST- 

A' S'L& O t  ',i-fldu mS;y 

J 
'r, 

COMMENTS 

w-,c 

t * ,  4 4 I 

I 

b 
w 
-J 
0 
K 
a 

i I 1 I I I 1 1 I I I 
HYDRO-SEARCH RENO DENVER CONS ULTl NG HY OROLOGISTS - GEOLO G 1 STE 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH WATER WATER 
WELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATION - -  
3586 09/03/86 

09/08/86 
09/09/86 
09/ 10/86 
09/11/86 
09/12/86 
10/13/86 
11/26/86 
01 /01/87 
02/01/87 
03/17/87 
05/08/87 
06/02/87 
07/07/87 
07/27/87 
08/04/87 
09/01/87 
09/29/87 
11/03/87 
12/01/87 
12/21 /87 
01/11/88 
02/29/88 
03/21/88 
04/1a/aa 

5909.20 5911.54 2.34 11.60 9.35 
9.04 
9.14 
9.16 
9.24 
9.29 
9.13 
9.47 
9.38 
8.96 
6.50 
6.00 
7.90 
6.70 
8.10 
6.40 
8.60 
9.00 
8.80 
8.40 
8.50 
8.30 
7.10 
6.80 
7.00 

5902.19 
5902.50 
5902.40 
5902.38 
5902.30 
5902.25 
5902.41 
5902.07 
5902.16 
5902.58 
5905.04 
5905.54 
5903.64 
5904.84 
5903.44 
5905.14 
5 902.94 
5902.54 
5902.74 
5903.14 
5903.04 
5903.24 
5904.44 
5904.74 
5904.54 



INDEX OF DATA 

Boring No.: 36-86 

Completed as well? Y e s  

Data in File 

Log  o f  Borehole 

X Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



Project: Rocky Flats Plant LOG OF BORING NO. 36-86 

Dit. OrHkd 8/25/86 Coordin.t@* N 37395.4 E 23715.3 
Ground Surfmco Elovation 5881.94 

VALLEY FILL ALuTvIun 

0-0.3'-Sample. 
Recovered 0.3/0.3'=1001. 
CLAY: moderate yellowish 
brown (1OYR 5/4) : silty: 
poorly sorted: 
unconsolidated: damp. 

0.3-4.3 -Sample. 
Recovered 2.0/4.0'=501. 
CLAY: light brown (5YR 
5/61 and dark yellowish 
brown (1OYR 4/2): silty: 
some granitic cobbles: 
trace iron concretions: 
poorly sorted: 

Recovered 0.9/1.2'=75%. 
GRAVEL: dark yellowish 
brown ( 1 0 Y R  4/2); granitic 
pebbles and cobbles: silty 
and clayey: trace iron 
concretions; poorly 

unconsolidated: 

ARAPAHOE FORMATION 

5.5-8.0'-Sample. 
Recovered 2.5/2.5'=1001. 
CLAYSTONE: medium light 
gray (N 6) and light olive 
gray (5Y 4/1) ; trace iron 
staining; weathered: 
consolidated; moist. 

8.0-10.2'-Sample. 
Recovered 2.2/2.2'=1002. 
CLAYSTONE: dark yellowish 
orange ( 1 0 Y R  6/6) ;  some 
medium light gray (N 6 ) :  
sandy with 30-402 iron 
staining: consolidated; 
moist. 

TOTAL DEPTH: 10.2' 

Remark8 LDgged by: L. Pivonka 

.ti01 MTS a nc 
D&wd Inch 

20 40 m 

I 

- - .  
Project No. 

106po6222 Hydro-Search, Inc. Page I of 1 



WELL 36-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 5881 94 

TOP OF CASlNG 5883.78 
LOCATION or COORDS: 
N 37395.4 E 23715.3 

DRILLING SUMMARY: 

TOTAL DEPTH : 6.50' 'dole : 10.20' 
BOREHOLE DIAMETER 

CONSRUCTION TIME LOG: 
STIRf FINISH - 

TASK - RaIE 
1986 
8 I25 

tlME 

I520 
DRILLING: 
7511 r 8/25 1014 DRILLER Bovles Brothers Drilling Co. 

15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG bbile 557 
BIT(S) T-5 

- I -  - 
GEOPHYS LOGWNG 

CASING: 
1525 A22 

- 
8 /25 
8/25 
9/3 

8 125 
8 I25 
- 
- 

DRILLING FLUID 

I530 
1546 
1055 

SURFACE CASING 5'' x 5' steel w/ locking 
0-3- 

8/25 1525 
8/25 1533 
8/271120 

slLTER PLACEMENl 

CEMENTING: 

LEVELCPMENT: 

3THER: 
Bentonite 

WELL DESIGN: 

8/25 1 1530 -- BASIS: GEOLOGIC LOG 

CQSING STFIINGLS): C: CASING S=SCREEN 
GEOPHYSICAL LOG - 

0.00' 

I533 
1523 - 8/25 1520 I 

WELL DEVELOPMENT 

- - 
- - - -- --I---- - -- 

CASING: C I  2'' I.D. Sch. 5 twe 316 stair 
less steel. threaded and flush 
iointed. 

See Well Melopnmt Surmary Sheet. 2 

4 

16 

18 

20 

SCREEN: SI 2" I.D. sch. 5 t W  316 stair 
less steel. threaded and flush 
iointed. 0.010'' wire wTaD screen 
0.25' welded bottan CaD. 

CENTRALIZERS Tvpe 304 stainless steel 
4 47' - 5 59' 

SOMMENTS: 

bb water encountered during drilling. 

TOD of stainless steel casing: 1.84 '  

FILTER HATERICL 32-42 sand 
2-50' - 7.00' 
CEMENT Portland T w ~  I 
0.00' - 2.00' 
OTHER 3/8" bentonite pellets 
2.00'- 2.50' 
7.00' - 10.20' 

HYDRO-SEARCH RENOWNVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

WELL 
NUMBER DATE - -  
3- 08/27/86 

09/03/86 
10/13/86 
11/26/86 
01 101 187 
02/01/a7 

07/0a/a7 

oa1041a7 
09/01/a7 
09/28/87 
1 I 103187 
12/01/a7 
12/08/87 
01 /07/88 
02/24/88 
03/14/88 
04/17/88 

05/06/07 
06/01/87 

07/27/07 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION Up BASE BELOU TOC 

5881.94 5883.78 1.84 6.49 9.28 
-1  .oo 
-1.00 
- 1  .oo 
7.02 
6.17 
6.08 
5.83 
5.65 

7.00 
5.80 
7.60 
7.70 
7.65 
7.30 
7.50 
7.40 
7.30 
5.80 

5.80 

WATER 
SURFACE 
ELEVATION 

5874.5 0 
DRY 
DRY 
DRY 
5876.76 

5877.70 
5877.95 

5877.61 

5878.13 
5877.98 

5877.98 
5876.78 

5876.18 
5876.08 
5876.13 
5876.48 
5876.28 
5876.38 
5876.48 
5877.98 



APPENDIX B-2 

1987 MONITOR WELLS 

SOLARPONDCLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



INDEX OF DATA 

Boring No.: 21-87 

Completed as well? Yes 

Data in File 

X Log o f  Borehole 

X Well Construction Summaries 

x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

X Water Level Data 

- Saturated Thickness Hydrographs 

SOLARPONDCLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG 
O F  

BOREHOLE 

L o c a t i o n  - RXAW Flats Plant: .murid Area Boroho io/Woi l  N o .  21-87 
~ 0 o r d l n . l . s  N 36980.21 E 22693.84 Ground  S u r f a c o  E l o v r l l o n  5927.58' 
T o t a l  Depth  17.00'  W a t o r  L o v o i  E n e o u n t o r o d  7.0' 

Orltling Company  Bovles ~ r p s  - ~ r i i ~ o r  R. S h d r ~  
0.10 Dril lod October 16, 1987 ~~l~~~ T. Pkrritt 
Orilling M o l h o d  HOllOW Stem Auaer None 
L o g g o d  By K. D. Holliway 

S t a t i c  DW 

0 r 1 1  1 I n g F 1 u I d 

C h o c k o d  B y  
G O O l O g l 8 t  Sit. M a n a g o r  

C E A R P  M a n a g o r  
Commontr  

5 - 

~ O L L u v I u y  

p.0-2.0' S A M P L E  
Recovered 1.9/2.0' = 95%. 
SANDY CLAY: da rk  yellowish brown (10 - YR 4/2) to dusky yellowish brown (10 
YR 2/2); quartzi te  cobbles, broken to 
subangular; sand very f ine-grained; . poorly sorted; unconsoldiated; grass and  
roots to 0.2'; reactive to HCI; damp. 

----_ ----- 
----. ----- ----. 

.O-4.0' SAMPLE, 
1.0/2.0' = 50%. 

SANDY CLAY: same as above; damp. 

4.0-7.0' SAMPLE. 
- - Recovered 0.3/3.0' = 10%. 
10 CLAY: light olive gray (5 Y 5/2); broken - quartzite cobbles; trace very fine-grained 

sand; unconsolidated; damp. 
- 

7.0-9.5' SAMPLE, 
1 Recovered 2.5/2.5' = 100%. 

7.0-8.8': CLAY: light olive gray (5 Y 5/2); 
occasional subrounded quartzi te  pebbles; 
trace very fine-grained sand; some iron 
nodules; damp to  moist. 
8.8-9.5': SANDY CLAY: dusky yellowish 
brown ( I O  Y R  2/2); very fine-grained 
sand; some organics; moist to wet. 

8Ompl.r C o l l o c t o d  or / O t h o r  t o r t 8  ?Orlormod 

HNu Background=l.3 
OVA Background=2.8 
Alpha Background = 
0.1 

0.0-2.0': Readings on 
core: HNu = 7.0; 
OVA = 3.2. 

2.0-4.0': Readings on 
core: HNu = 200; 
OVA = 3.6. 

7.0-9.5': Readings on 
core: HNu = 5.0; 
OVA = 3.8. 



L O G  
OF 

BOREHOLE  

L o c r t ~ o n  Rock v Flats  P l a n t :  Wund Area ~ l o r o k o i o /  w 011 N O .  21-87 
C o o r d i n a t o r  36980.21 E 22693.84 G r o u n d  S u r f a c e  ~ ~ o v r t ~ o n  5927.58'  
T o t a l  D o p t h  1 7 - 0 0 '  W a t o r  L o r o l  E n c o u n t o r o d  7 . 0 '  

Orll i ing C o m p a n y  Bovles B r a  - 0rllt.r R. Sharp 
0.10 Drli lod October 16, 1987 ~ . l p ~ ~  T. Merritt 
Drlltlng M o t h o d  H o l l O W  Stern haer D r l l l l n ~  Fluid None 

S t r t l c  Dry 

~ o g q o o  b y  K. D. Holliway 
GO 0 lOgl8t 

C E A R P  Managor 

C o m m o n t r  

L l tho loq lc  Oorerlptlon -' 

t 

9.5- 12.0' SAMPLF, 
Recovered 2.5/2.5' - 100%. 
9.5-10.4': SANDY CLAY: light olive gray 
(5 Y 5/2); occasional subrounded to 
rounded quartzite pebbles; very fine- 
grained sand; trace caliche; damp to t moist. 

-. 
ARAPAHOE FORMATION 

10.4- 12.0': SANDY CLAYSTONE: light 
-. olive gray (5 Y 5/2) to medium gray ( N  

5/0) with dark yellowish orange (10 Y R  .. 6/6) iron staining; very fine-grained sand; 
trace caliche; damp to moist. 

.. 

-- 
12.0- 14.5' SAMPLE, - -  Recovered 2.5/2.5' = 100%. 

-- moist. 
CLAYSTONE: same as above; damp to 

- -  14.5- 17.0' SAMPLE, 
Recovered 2.3/2.5' = 92%. 
CLAYSTONE: olive gray (5 Y 4/1) with 
trace dark yellowish orange (10 YR 6/6) 
iron staining; some very fine-grained 

.- sand more than above; trace caliche; 
damp to moist. 

TOTAL DEPTH: 17.00' 

- -  

. 

I 
t 

1 I I 

Samplor  C o l l o c t o d  or 
O t h o r  t o r t 8  Po r to rmod  / 



WELL 
COMPLETION 
INFORMATION 

L o c a t i o n  -Flats P- Well No.  - 
C o o r d l n a t o r  N 369.8.0.31 F: 336;91-84 E lovat lon:  Ground  S u r t a c o  5927.58'  

T o t a l  D e p t h :  W o l l  10-555'  l o p  o f  C a s l n g  5939.36 ' 
B o r  h o  I o  l 7 -  00 ' 

Format lon  o f  C o m p l o t l o n  Rocky Flats Alluvium 
C a r i n g  M a t o r l a l  scfi 5 ,  tvFe 316 "FJ Stdm SS 

3cro.n Mator ia l  0.010" w i r e  wrap, typ 316 TFJ 
D a t o  Inrta l lod  M. 1 6 ,  1987 stadess A p p r o v o d  B y  
Inrta l lod  BY K. D. Holliwav Sit. M a n a g o r  

C a s i n g  D lamotor  2" ID 
SUrf8CO  ring ~ 1 a m 0 t . r  5" ID 

sf eel 

G o o l o g l r t  
CEARP M a n a g o r  

C o m m o n t r  

o n  t o r l t  

Fl l tor  Matorial: - 
32-42 S i l i c a  Sa 

- 

F l l tor  P r c k  
L o n a t h  (ft.1 

loroh010 
)lam. t or: 

7 5" 

B ac k f  111 Y a t or la l :  3/8" Volclav Bentonite P e l l e t s  



- WELL DEVELOPMENT SUMMARY SHEET 

DATE 

12/1/07 

TIME METHOD VOLUME APPEARANCE COMMENTS 

Water level 7 . 6 3 '  after 
--- Pump i ng - - -__ Sandy pumping 

* 

Well No.: 21-87 

I 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH WATER UATER 
WELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOU TOC ELEVATION 

2187 11/12/87 5927.58 5929.36 1.78 10.40 7.30 5922.06 
12/01/87 -1.00 DRY 
12/22/87 7.20 5922.16 
01/27/88 7.40 5921.96 
02/29/88 7.10 5922.26 
03/21/88 8.40 5920.96 
04/18/88 7.80 5921.56 

- -  



INDEX OF DATA 

Boring No.: 22-87BR 

Completed as well? Y e s  

Data i n  File 

Log o f  Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

X 

X Water Level Data 

Packer Test Data and Results 

Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
OF 

BOREHOLE  

Locat ion-  wk~ F b t s  Plant: !.bun3 Area B O ~ O ~ O I O : W O I I  N O .  22-87BR 
C o o r d l n r t o r  N 36934.99 E 22715.72 G r o u n d  S u r f a c o  E l o v a t l o n  5930.70' 
T o t a l  Doptfl 110.40' W a t o r  L o r 0 1  E n c o u n t o r o d  12 .2 '  

Drilling Company  Boyles Bros D r l l l o r  R. S m  
O r t o  Drl l lod  S R t  30 & Oct 7-8, 1987 H o l p o r  -++ 
Di l l l ing  M o t k o d  HOllaW S a  Auqer; W W  core Dr l l l lng  ~ l ~ i d  0.0 - 45.1' None: 
Lo99.d BY K.D. Holliwav: J.B. Berman Chocked B y  

s t t IC  5852 - 04 ' (12/01/871 

45.1' - 11 0 . 4 '  Water 
Goologlr t  Sit .  Y a n r g o r  

C E A R P  Managor  

~ o m m o n t s  sur face casinq set to 43.59' bv K.D. Holliway on October 2, 1987 

/ I I r / 

"- / / 

COLLUVIUM 

0.0-2.0' SAMPLE, - Recovered 2.0/2.0' = 100%. 
CLAYEY SAND: moderate yellowish - brown (10 Y R  4/2) to dusky .  yellowish 
brown (10 YR 2/21; subrounded to  suban- - gular quartzi te  cobbles and  pebbles; sand 
fine-grained to  coarse-grained; poorly 

/- sorted; calcareous; unconsolidated; some 

2.0-4 .O' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
CLAYEY SAND: same as above; dry .  

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: light olive gray (5 Y 5/2) to  dusky 
yellowish brown (10 YR 2/2); trace sub- 
rounded quartzi te  cobbles; t race very 
fine-grained sand; trace caliche; damp. 

6.0-8.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAY: same as  above except wi th  da rk  
yellowish orange (IO YR 6/6) iron stain- 
ing and  stringers of brownish gray (5 Y R  
4/1) claystone; damp. 

Recovered 2.2/2.2' = 100%. 
CLAY: light olive brown (5 Y 5/6) to  
l ight olive gray (5 Y 5/2); some iron 
staining; some sand; trace caliche; damp. 

8.0-10.2' SAMPLE, 

S r m p l o r  Col loctod or 
Othor T o r t 0  Por lo rmod  / 

HNu Background=0.6 
OVA Background= 1.2 

0-2.0': Readings on 
core: HNu = 1.0; 
OVA = 4.0. 

2.0-4.0': Readings on 
core: HNu = 4.0; 
OVA = 1.2. 

4.0-6.0': Readings on 
core: HNu = 
Background; OVA = 
1.6. 

5.0-8.0': Readings on 
core: HNu = 1.2; 
OVA = 10. 

&Q' Readings in  
augers: OVA = 100.0; 
HNu = 1.2. 

8.0-10.2': Readings in 
core: HNu = Back- 
ground; OVA = 2.0. 

10.2- 12.2': Readings 
on core: HNu = 2.0; 
OVA = 20. 



L O G  
OF 

BOREHOLE  

L o c a t i o n  m k v  Flats P l a n t :  !.bund Area B o r o h o l o ,  W e l l  N o .  22-87BR 
C o o r d i o r t o r  N 36934.99 E 22715.72 G r o u n d  S u r f a c r  E l o v a t l o n  5930.70' 
T O I ~ I  ~ o p t h  110.40' W a t r r  L o v o l  E n c o u n t o r o d  12.2 '  

Orl l l ins  C o m p a n y  myles Bros or111or  R. S ~ ~ W D  
Omto D r l l l o d  SeDt 30 & Oct 7-8, 1987 ~ 0 1 p . r  T . d t f  

Drl l l lng  M o t h o d  HOlloW St€?lTl Auqer; m w  a r e  ~ ~ l l l l ~ ~  ~ l ~ l d  0.0 - 45.1' None; 
L o g g o d  BY K.D. Holliwav: J.B. Be- 

s t a t ~ c  5852.04 ' (12/01/87) 

45.1' - 110 .4  ' Water 
C h o c k o d  l y  

3110 M a n a g o r  G o loglr t 

C E A R P  Managor  
c o r n m o n t e  sur face casina set to 43.59 '  by K.D. Holliway on October 2 ,  1987 

LU 

10.2- 12.2' SAMPJ .E 
Recovered 2.0/2.0' = 100%. 
CLAY: l ight olive gray (5 Y 5/2); some - very fine-grained sand stained da rk  yel- 
lowish orange (10 YR 6/6); subrounded - quartzi te  cobbles; some iron staining; 
trace caliche; damp. 

12.2-14.2' SAMPLE. 
Recovered 2.0/2.0' = 100%: 
12.2- 12.8': SANDY CLAY: same as above; 
moist to wet. 

ARAPAHOE FORMATION 

12.8-14.2': SANDY CLAYSTONE: same as 
above except no  quartzite cobbles; moist 

14.2-16.2' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: light olive gray (5 Y 5/2); 
some very fine-grained sand; some dusky 
yellow (5  Y 6/4); trace caliche; damp to 

- 18.2' SAMPJ .E: 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: olive gray (5  Y 4/1); occa- 

.I sional d a r k  yellowish orange (10 YR 6/6) 
iron staining; trace very fine-grained 

x sand; t race caliche; damp. 

I 

S a m p l o r  Collector or  
Othor T o r t s  ? o r f o r m o d  / 
12.2-26.5': N o  
readings above 
background on the  
core. 

26.5-27.5': Readings 
on core: HNu = Back- 
ground; OVA = 1.6. 

2 8.5 -29.5': Read i n g s 
on core: HNu = 2.0; 
OVA = 1.0. 



L O G  
O F  

B O R E H O L E  

L o c a t t o n  Bgckv F b t s  Plant: &urd k e a  BorohoIo:Wo11 N o .  22-87BR 
C o o r d l n o l o a  N 36934.99 E 22715.72 G r o u n d  Sur faco  E l o v a t l o n  5930.70' 
f o t o l  D e p t h  110.40'  W a t o r  L o r 0 1  E n c o u n t o r o d  12.2 '  

Drilling Company  Boyles Bros D r i l l o r  R. Skaro 
D a t o  Dr l l l od  S e D t  30 & oct 7-8, 1987 
Dr l l l l ng  Y o t h o d  H01lO.V stem Wqa; rh3- Core Or l l l i ng  f l u i d  0.0 - 45.1' None; 

Logged BY K.D. Holliwav: Y.B. Beraman 

Stat ic  5852.04' (12/01/87) 

H o l p o r  T , t  

45.1' - 110 .4 '  Water 
C h o c k o d  By 

Goo log l r t  3110 M a n a g e r  

CEAUP Managor  

c o m m O n t r  Surface Cask! set to 43.59' by K.D. Holliway on ocrtober 2 ,  1987 

L5 

50 - 

II, 

60 - 

Llthologlc D o r c r l p t l o n  

4 

e as above; damp. 

Hole readjusted to 22.50'. 

Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above except light 
olive gray (5 Y 5/2) w i t h  trace dark vel- 

22.5-23.5' SAMPLE, 

-, lowish orange (10 YR 6/6) iron staining; 
no caliche; dry. 

23.5-24.5' SAMPLE. 
.. Recovered l.O/l.O' = 100%. 

CLAYSTONE: same as above except no .. iron staining; homogenous; dry to slightly 
damp. 

c 

24.5-25.5' SA MP L E, - -  Recovered 1.4/1.0' = 140%. 
CLAYSTONE: same as above; dry to 
slightly damp. 

25.5-26 5' SAMPLE, 
Recovered 1.4/1.0' = 140%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
with trace dark yellowish orange (10 YR 
6/6) iron staining in small fractures; trace 
very fine-grained sand; trace silt; damp to 
dry. 

26.5-27.5' SAMPLE, 
Recovered 1.2/1.0* - 120%. 
CLAYSTONE: same as above; damp. 1 

Sampler  Collected or 
O t h o r  t o r t s  ) o r f o r m o d  / 

4 5.60- 52.5 5': Pac ker 
Test Interval #7. 

52.55-62.241: Pack 
Test Interval #6. 

r 



L O G  
O F  

B O R E H O L E  

LOC8t lOn -J Flats Plant: !.burxi Area 
Coord1nrt . r  N 36934.99 E 22715.72 
T o t a l  D e p t h  110.40' 

Orll l lng Company  les Bros 
0810 D r l l l o d  S e D t  30 & Oct 7-8, 1987 
Drllllng Mothod HOllUd stem AUWr;  m w  
Loggod BY K.D. Ilolliwav: J.B. EWmian 

Goologlst  

core Dr l l l lng  F lu id  0.0 - 45.1' None; 45.1' - 11 0 . 4 '  Water 
C h o e k o d  B Y  

Sit. M a n a g o r  

C E A R P  M a n a g o r  

~ o m m o n t a  sur face cashu set to 43.59' bv K.D. Holliway on October 2, 1987 

L 

27.5-28.5' SAMPLE 
Recovered 1.5/1.0* - 150%. 
CLAYSTONE: same as  above; damp to 
moist. . / 

L I t  h o l o a l c  D orcrlp t lor, 

28.5-29.5' SAMPLE, 
Recovered 1.5/1.0* = 150%. 
CLAYSTONE: same as  above except more 
iron staining; damp. 

'- 

29.5-30.5' SAMPLE. ' 

Recovered 1.5/1.0' = 150%. 

ics; damp. 
.. CLAYSTONE: same as  above; trace organ- 

30.5-3 1.5' SAMPLE, . Recovered 1.5/1.0' = 150%. 
SANDY CLAYSTONE: light olive gray (5 - Y 5/2) with d a r k  yellowish orange (10 
YR 6/6) iron s ta ining and grayish orange - (10 YR 7/4) very fine-grained interbed- 
ded sands; occasional limonite nodules; 
some silt; some organics; dry. 

3 1.5-32.5' SAMPLE, 
Recovered 1 .O/ 1 .O' = 100%. 
SANDY CLAYSTONE: olive black (5 Y 
2/1) to light olive gray (5 Y 5/2); 
limonite nodules and  iron staining mod- 
erate brown (5 Y R  4/4); very fine-grained 
interbedded sands, grayish orange (10 YR 
7/4); some silt; t race organics; dry. I 

S r m p l o s  C o l l o c t o d  or / Othor T o s t r  C o r f o r m o d  

-~ ~ 

62.20-7 1.85': Packer 
Test Interval  #5. 

7 1.85-8 1.50 *: Packer 
Test Interval #4. 



L O G  
OF 

BOREHOLE  

- m e a  B o r o h o I ~ : w ~ I I  No. 22-87BR Lo c a t 1 o n  

C o o r d ~ n r t o r  N 36934.99 E 22715.72 G r o u n d  S u r t a c o  E l o v r l l o n  5930.70' 
T o t a l  D o p t h  110.40' W a t o r  Lor01 E n c o u n t o r o d  12.2 '  

1 

O r l l l l n g  F lu id  0 . 0  - 45.1' None; 
Checked By 

45.1' - 11 0.4' Water 
311. Manager  

C E A A P  M a n a g e r  

c o m m o n t o  sur face casina set to 43.59' by K.D. Holliwav on October 2, 19137 

85 
-L 

100 - 

22.5-33.5' SAMPLE, 
Recovered 1.2/1.0' = 120%. 
CLAYSTONE: same as above except no 
interbedded sands; no nodules; less sand; 
dry. 

3 3.5- 34.5' SAMPLE. 
Recovered 1.5/ 1.0' = 150%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
to olive black (5 Y 2/1) with some mod- 
erate yellowish brown iron staining (10 
YR 5/4); some very fine-grained sand; 
some silt; some organics; brittle; dry. 

3 4.5 - 3 5.5' SA MI' L E. 
Recovered I.O/l.O' = 100%. 
CLAYSTONE: same as above; dry. 

36.5' SAMPLE, 
Recovered 1.5/ 1 .O' = 150%. 
CLAYSTONE: olive black (5 Y 2/1) to 
grayish black (N 2/0); some very fine- 
grained sand; some silt; some organics; 
trace limonite nodules; dry. Weathered/ 
unweathered contact = 36.0'. 

36.5-37.5' SAMPLE, 
Recovered 2.0/1.0' = 200%. 
CLAYSTONE: olive black (5 Y 2/1); some 
very fine-grained sand in fractures with 
dark yellowish orange (10 YR 6/6) iron 
staining; some organics; d ry  to slightly 
damp. 

8 1.50-9 1.15': Packer 
Test Interval #3. 

82.70-92.35': Packer 
Test Interval #2. 

92.35- 102.0': Packer 
Test Interval # I .  



L O G  
OF 

B O R E H O L E  

L o c a t t o n  &&y Fla fs P l a t :  !.burd Area B o r o h o l o ,  W e l l  N o .  22-87BR 
C o o r d i n a t o r  N 36934.99 E 2 2 7 1 5 . 7 2  G r o u n d  S u r f a c o  E i o v r t ~ o n  5930.70' 
T o t a l  0Opth  110.40' ~ 8 t . r  L O V O I  E n c o u n t o r e 4  1 2 . 2 '  

Drllling Company MYles Bros 
D a t e  D r l l l o d  Sew 30 & 03 7-8, 1987 H o l p o r  T- F k d t  
Orlll ing Y o l h o d  H O l b d  stem Auqer; F h 3 t q  -re o r l l l l n g  ~ l ~ l d  0.0 - 4 5 . 1 '  None; 

~ t r t l c  5 8 5 2 . 0 4  ' (12/01/87) 
0rt l i . r  R. Sham 

45.1' - 11 0 . 4 '  Water 

G o o l o g l r t  S l t o  Y a n r g o r  
* Y  K.D. Holliwav: J.B. Beramn Chocked B y  

C E A R P  Y 8 n r e o r  

~ o m m o n t r  face casino set to 43.59' by K.D. Holliway on October 2, 1907 

/ / 
Llthologlc D o s c r l p t l o n  

I 

3 7.5 - 3 8.5' S AMP J ,F - -  Recovered l.O/l.O' = 100%. 

-- CLAYSTONE: same as above with more 
sands; dry.  

-. 5- 39.5' SAMPLE, 
Recovered 1.3/1.0' = 130%. 
CLAYSTONE: olive black (5 Y 2/1) to 
da rk  gray (N 3/0); some very fine-grained 
sand with moderate yellowish brown (10 

_. YR 5/4) staining; some silt; some organ- 
ics; dry.  

-- 

39.5-40.5' SAMPLE. 
.. Recovered 1.2/1.0' = 120%. 

-. sands and less iron staining; dry. 
CLAYSTONE: same as above with less 

- -  40.5-41.5' SAMPLE, - Recovered 1.2/1.0' = 120%. -- CLAYSTONE: olive black (5 Y 2/1) to 
da rk  gray (N 3/0); very fine-grained cal- 

m. 
careous sand in  fractures with moderate 
yellowish brown (10 YR 5/4) staining; a t  -- 
41.2' band of caliche (or calcareous sand) 
reacts strongly with HC1; some organics; 
dry. 

41.5-42.5' SAMPLE, - -  Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above; dry. .- 
42.5-43.5' SAMPLE, -- Recovered 1.4/1.0' - 140%. 
CLAYSTONE: same as above; dry.  

t 

$ a m p l o r  C o l l o c t o d  or  
O t h o r  t o r t s  ? o r f o r m o d  / 



L O G  
O F  

BOREHOLE  

L o c a t i o n -  &&Y Flats P lant: Pburd Area B o r o h o l o , ' W ~ l 1  No.  22-87BR 
Coordinator N 36934.99 E 22715.72 G r o u n d  S u r f 4 c o  E l o v 4 t l o n  5930.70' 
T o t a l  ~ o p t h  110.40'  ~ a t o r  L O V O I  E n c o u n t o r o e  12 .2 '  

Drll l lng Company Boyles Bros O r l l l o r  R. Sharo 
O a t .  O I l l l O d  30 & 7-8, 1987 H o l p o f  4 
OrlIl lnQ Y o t h o d  HOllW Stem Au~s; Wtary Core Dr l l l lnQ F I U I ~  0.0 - 45.1 '  None: 
LoQQOd BY K.D. Holliwav; J.B. Perman C h o c k 0 6  B y  

s t t IC  5852.04 ' (12/01/87) 

4 5 . 1 '  - 11 0 . 4 '  Water 
Goologlr  t 3110 Managor  

C E A R P  Y a n a g O r  

C o m m e n t s  face casina set to 43.59'  by K.D. Holliway on October 2 ,  1927 

/ 
L l t h o l o Q l c  D o r c r t p t l o n  

I I 
45.1-49.50' SAMPLE. 

R Q D  = 2.6/3.7' = 70%. 
-' Recovered 3.7/4.5' = 82%. 

-' 45.1-45.6': CLAYSTONE: dark greenish 
gray ( 5  GY 4/1); dense; very broken; -- probably slough. 
45.6-47.4': SANDSTONE: dark greenish .. gray (5  GY 411); fine-grained; well 

- w  sorted; some moderate brown (5 YR 4/41 
iron stains; trace organics; fracture (-80') 

-. at 46.5-46.7' filled with iron stains; moist. 
47.4-49.5': CLAYSTONE: dark greenish .- gray ( 5  GY 411); dense; no stains; ho- 
mogenous; dry to moist. 

49.5-52.5' SAMPLE. - -  Recovered 2.713.0' = 90%. 
R Q D  = 1.2/2.7' = 44%. -- CLAYSTONE: olive gray (5 Y 3/2); no 
silt; no sand; homogenous; trace organic 

= -  fragments; consolidated; moist. 

52.5-56.5' SAW= 
Recovered 3.9/4.0' = 98%. 
R Q D  3.9/3.9' = 100%. .- CLAYSTONE: same as above; moist. 

5 6.5 -60.5' SA MPL E, 

a -  R Q D  = 1.313.8' = 34%. 
Recovered 3.814.0' = 95%. 

CLAYSTONE: dark gray (N 310) to gray- -- ish black (N 2/01; dense; homogenous; 
some carbonaceous debris; moist to wet. 

S r m p l o r  C o l l o c t o l  o f  / O t h o r  t o r t s  C o r r o r m o d  



L O G  
O F  

BOREHOLE 

l-: !bund k e a  b o r o h o l o .  W o l l  no. 22-87BR L o c r t l o n  m k v  Flats p 

C o o r d l n r t o r  N 36934.99 E 22715.72 G r o u n d  S u r f r c o  E l o v r t l o n  5930.70'  
T o t r l  0 0 0 t h  110.40' W r t o r  L o v o l  E n c o u n t o r o d  1 2 . 2 '  

Drilling Fluid 0.0 - 4 5 . 1 '  None; 

Chocked B y  
45.1 '  - 110 .4 ' Water 

3 1 t O  M r n r ~ o r  

t 
i 
t 

60.5-64 5' SAMPI .E, 
' Recovered 3.6/4.0' = 90%. 

RQD = 3.6/3.6' = 100%. 
'CLAYSTONE: da rk  gray (N 3/0); dense; 

consolidated; homogenous; some carbona- - ceous debris; sandy f rom 60.9-61.4'; moist 
to wet. . 
64.5-68.5' SAMPLE, 
Recovered 3.3/4.0' = 83%. 
RQD = 2.1/3.3' = 64%. 
64.5-66.6': CLAYSTONE: same as above. 

~ 66.6-67.8': MUDSTONE: brownish gray (5 
YR 4/1); very fine-grained; "sulphur-like" 

.smell when HCl is added; abundant car- 
bonaceous fragments; fragments strongly 

.react with HCI; cement only slightly re- 
acts when powdered; very hard and 

-dense; dry. 

-68.5-72.5' SAMPLE, 

RQD 3.7/4.0' 93%. 
Recovered 4.0/4.0' = 100%. 

CLAYSTONE: brownish black (5 YR 2/1); 
trace very fine-grained sand; abundant 
organic fragments; moist to wet. 

72.5-76.5' SAMPLE, 
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 
CLAYSTONE: same as above; no sand; 

- f ractures  at 76.0' and  76.3' (-45'); moist 
to wet. - 

- I I I 

s a m p J o 8  C o l l o c t o d  or  / O t h o r  T o r t s  C o r t o r m o d  



LOG 
OF 

BOREHOLE 

Locatlo* &&v Flats plant: t X ~ d  Area b a r o k o ~ o ;  w o i l  N O .  22-87BR 
c o o r d i n a t o r  N 36934.99 E 22715 .72  G r o u n d  Surface E l r v a t l o n  5930.70' 

C E A A P  Y8nagmr 

Comments  face c a s h u  set to 43.59' by K.D. Holliwav on October 2 ,  1987 

/ 
Llthologlc D o r c r l p t l o n  

Recovered 4.0/4.0' = 100%. 
RQD = 3.6/4.0' = 90%. 
CLAYSTONE: same as above. 

--TOTAL DEPTH OF HOLE: 78.50'; AD- 
JUST DEPTH. . 
7 8.5 - 8 2.5' SA h4PL E, 
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 
78.5-81.5': CLAYSTONE: same as above. - -  81.5-82.5': SANDSTONE: medium gray ( N  
5/0); well sorted; fine to very fine- 
grained; rounded; some silt; some organ- 
ics; consolidated; homogenous; moist. 

-- 

-. 
82.5-86.5' SAMPI.E 

= -  Recovered 4.0/4.0' = 100%. 
RQD = 3.0/4.0' = 75%. 

- =  SANDSTONE: medium gray (N 5/0); fine 
to medium-grained; rounded; well sorted; 
consolidated; calcareous cementation from 
86.3-86.5'-strongly reacts with HCl; some 
clay layers ~ 1 "  thick present throughout; 
wet to moist. 

-- 

i 
t 
t 

Samplaa C o l l o c t a d  or / Othor  T o s t 8  Car formad 



L O G  
O F  

BOREHOLE  

L o c a t i o n  &&y FlaU Plant : !.bund Area b o r o h o l o ,  W o l l  N o .  22-87BR 
C o o r e ~ n r t o r  N 36934.99 E 22715.72 Ground  S u r f r c o  E l o v r t i o n  5930.70' 
T o t a l  Oopth 110.40' W e t o r  L o v o l  E n c o u n t o r o d  12.2' 

Drilling C o m p r n y  M y k S  Bros D r l l l o r  R. Sharr, 
0110 Ori l lod SePt 30 & 7-8, 1987 ~ 0 1 p . r  .r.Merritt 
Diittbng Y o t h o d  Holla~ Stem Auqs;  %= Core Dr l ) l lng  piu1d 0.0 - 45.1 '  None; 
L o g g e d  BY K.D. Holliwav: J.B. B e r n  C h o c k o d  b y  

~ t r  t i c  5852.04 ' (12/01/87) 

45.1 '  - 110.4 '  Water 
Goologlet  3110 MOn8g.r 

C E A A P  M a n a g o r  

~ o m m o n t r  sur face casina set to 43.59'  bv K.D. Holliway on October 2, 19s37 

t 

i 

/ L l t h o l o g l e  O e r c r l p t l o n  

36.5-90.5' SAMPLE 
Recovered 2.6/4.0' = 65%. 
RQD = 1.3/2.6' = 50%. 
36.5-87.1': SANDSTONE: medium light 
gray (N 6/0); f ine  to medium-grained; 
rounded; well sorted; calcareous cement; 
very dense and consolidated; dry. 

AND CLAYSTONE: sandstone layers 
medium gray (N 5/0) ;  0.5" to 2" thick; 
claystone layers medium dark gray (N 
4/01; consolidated; moist. 
88.5-89.1': CLAYSTONE: medium dark 
gray (N 410) with some very thin (<0.5') 
sandstone layers; same sand as above; 
moist. 

67.1-88.5': INTERBEDDED SANDSTONE 

90.5 -9 5 .O' S A MPL E, 
Recovered 4.0/4.5' = 89%. 
RQD = 3.314.0' = 83%. 

STONE: medium light gray (N 6/0) sand- 
stone and medium dark gray (N 4/0) 
claystone; sandstone layers .05 to 1' thick; 
claystone layers 0.2-0.5' thick; decrease 
sandstone content with depth; crossbed- 
ded sands; moist to wet. 

INTERBEDDED SANDSTONE/ CLAY- 

S r m p l o r  Collected or / Othor  t o r t e  ? o r f o r m o d  

P a g o  10 o f  11 



LOG 
O F  

8 O R E H O i . E  

Locrtro-rr -: murid Ar ea Botoho lo ,  W oil No. 22-87BR 
Coord lnatos  N' 36934.99 E 22715.72 G r o u n d  S ~ r f r c r  Elorat ion  5930 .70 '  
t o t 8 1  o O p t h  110.40' w i t o r  L O V O I  ~ n c o u n ~ o r o e  12.2'  

Drtltlng Company Boy les &os O r l l l o r  R. S m  
0 8 t o  Dr l l lod  30 & oct 7-8, 1987 H o l e o r  _T.dk?X.ltt 

s t a t t c  5852.03'  (12/01/87) 

C E A R P  Yln8g.f 

commonta  face c a s h  set to 43.59' bv X.D. Holliway on octobes 2, 1987 

Recovered 4.0/4.0' = 100%. 
RQD = 2.a/4.0* = 70%. 
INTERBEDDED SANDSTONE/ CLAY- 
STONE: same as above with claystone 
layer from 97.3-98.7'; moist to wet. 

L 

99.0- 103.0' SAMPLE. .. Recovered 2.0/4.0' = 50%. 
RQD = 1.3/2.0' s 65%. 

STONE: same as above with less sand .' content; layers are not distinct gradual 
changes; moist to wet. 

.. INTERBEDDED SANDSTONE/ CLAY- 

107 0-107.0' SAMPLE. - -  Recovered 5.0/5.0* = 100%. 
RQD = 5.0/5.0* = 100%. 
CLAYSTONE: medium dark gray (N 4/0); 
trace silt; trace carbonaceous fragments; 

* '  homogenous; consolidated; dense; moist .. (picked up one foot of  core f rom last 
run). 

.- 
107.0-1 1 1 .O' SAMPLE, 

RQD = 0.0/2.0' = 0%. 

ken; moist. 

TOTAL DEPTH. 110.40' 

.. Recovered 2.0/4.0' = 50%. 

.. CLAYSTONE: same as above; very bro- 

. 



W E L L  
COMPLET ION 
I N F O R M A T I O N  

Location Rocky Flats Plant; mud Area W O I I  NO. 22-87BR 
C o o r d l n a t o r  N 76974.99 F: 73715.77 Elovat ion :  Ground  S u r f r c o  5930.70' 
T o t a l  D o p t h :  W.11 88*70' T o p  of  C a r l n g  5973.49 ' 

F o r m a t i o n  o f  C o m p l o t i o n  Arapahoe Fomtion 
B o r o h o l o  110.40' 

CaolnQ Y a t o r l a l  SCh 5, tvPe 316 TFJ S t a h . I ~ ~ l  

D r t o  I n r t a l l o d  m. 10, 1987 

c a r i n g  ~ i a m . t . r  2" ID 
316 TFJ S u r f a c o  ~ a r ~ n g  D l a m o t o r  5" ID S t r o o n  Y r t o r i r l ~ O  II w i r e  * wan, t m  

A p p r o v o d  8y 
I n r t a l l o d  B Y  K. D. Holliwav S i t 0  M r n r g o r  

G o o l o g l r t  
C E A R P  Y a n r g o r  

Comment, Surface casing set to 43.60' by K. D. Holliway October 9, 1987 

2 .94 '  

- 

Fl l tor  C a c k  

- 

hole 
1 O o p t h  



Well No.: 22-878R 

- WELL DEVELOPMENT SUMMARY SHEET 

COMMENTS 

- 
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PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY -FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  45 .60  - 52.55 
DATE TESTED: 10/12/87  BY: K.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
W(--) 

2 ( P I )  (L)  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00008688 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 49.07 + 11.15 + . O O  * 2 . 3 1  = 60 .22  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001233 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00021721  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6 . 9 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 49.07 + 6.70 + 8 .00  * 2 . 3 1  = 7 4 . 2 5  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000002500 FT/MIN 
K = .00000013 CM/SEC 

2ND P1/3  TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY -FLATS PLANT: MOUND AREA JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 52.55 - 62.20 
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 78.66 

Q L 
LN(--) 

2(PI) (L) (H) R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 57.38 + 12.05 + .OO * 2.31 = 69.43 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000698 FT/MIN 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 57.38 + 6.70 + 9.50 * 2.31 = 86.02 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001353 FT/MIN 
K = .00000007 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 

- 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY -FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  62 .20  - 7 1 . 8 5  
DATE TESTED: 10/12/87  BY: K.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  78.66 

1ST P1/3 TEST 
Q = INJECTION RATE = .00001448 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 67.03  + 1 1 . 6 1  + . O O  * 2 . 3 1  = 78 .64  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000123 FT/MIN 
K = . 00000001  CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02 
DATE TESTED: 10/09/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 71.85 - 81.50 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 78.66 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.68 + 11.88 + .OO * 2.31 = 88.56 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000328 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = ,00021721 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.68 + 7.50 + 13.50 * 2.31 = 115.36 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001261 FT/MIN 
K = .00000006 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
. WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 1 0 / 0 9 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  8 1 . 5 0  - 91.15 
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
W(--1 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

LST P 1 / 3  TEST 
Q = INJECTION RATE = . 0 0 3 8 6 6 2 9  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 1 1 . 1 2  + . O O  * 2 . 3 1  = 8 9  

R = BOREHOLE R A D I U S  = .17 FEET 
7 8  

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 2 8 8  FT/MIN 
K = . 0 0 0 0 0 1 4 6  CM/SEC 

P 2 / 3  TEST 
Q = INJECTION RATE = . 0 0 6 4 1 4 8 5  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7 . 5 0  + 1 6 . 0 5  * 2 . 3 1  = 1 2 3 . 2 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 3 4 9  FT/MIN 
K = .00000177 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = . 0 0 2 7 5 1 2 9  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 9.44  + . O O  * 2 . 3 1  = 8 8 . 1 0  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 2 0 9  FT/MIN 
K = . 0 0 0 0 0 1 0 6  CM/SEC 



PACKER TEST ANALYSIS 
. WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 1 0 / 0 9 / 8 7  BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  8 2 . 7 0  - 9 2 . 3 5  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . s . ) :  7 8 . 6 6  

Q L 
LN(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 4 2 4 2 7 8  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 9 . 6 2  + . O O  * 2 . 3 1  = 8 8 . 2 8  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 3 2 2  FT/MIN 
K = . 0 0 0 0 0 1 6 3  CM/SEC 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 5 6 1 8 4 3  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7.50 + 1 6 . 5 0  * 2 . 3 1  = 1 2 4 . 2 8  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000303 FT/MIN 
K = .00000154 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = . 0 0 3 7 0 7 0 0  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 1 0 . 4 5  + . O O  * 2 . 3 1  = 8 9 . 1 1  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000279 FT/MIN 
K = . 0 0 0 0 0 1 4 1  CM/SEC 



, PACXER TEST ANALYSIS 
. WELL NO. 22-87BR 

ROCKY FLATS PLANT: MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 10/09/87  BY : J. B . BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 9 2 . 3 5  - 1 0 2 . 0 0  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH ro WATER (FEET BELOW G.s. )  : 7 8 . 6 6  

1ST P1/3 TEST 
Q = INJECTION RATE = .00127428 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 78.66  + 1 0 . 9 5  + . O O  * 2 . 3 1  = 8 9 . 6 1  

R = BOREHOLE RADIUS = - 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000095  FT/MIN 
K = .00000048 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00240376 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 78.66  + 7 .50  + 1 8 . 5 0  * 2 . 3 1  = 128 .90  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000125  FT/MIN 
K = .00000063 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00085435 (FEET3/MIN) 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 78 .66  + 1 0 . 2 0  + . O O  * 2 . 3 1  = 88 .86  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000064 FT/MIN 
K = .00000033 CM/SEC 



ROCKY FLATS SOLAR PONDS 

WELL 
NUMBER DATE 

2287 1 111 2/81 
i2/oi/a7 
w m a 7  
01/27/88 
02/29/88 
03/21/88 
04/18/88 

WATER LEVEL SUMMARY 

DEPTH WATER GRWND TOP OF 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELOW TOC 

5930.70 5932.49 1.79 88.46 50.70 
80.45 
50.50 
80.50 
80.70 
80.60 
80.50 

WATER 
SURFACE 
ELEVATION 

5881.79 
5852.04 
5881.99 
5851.99 
5851.79 

5851.99 
sasi .a9 



INDEX OF DATA 

Boring No.: 37-87 

Completed as well? Yes 

Data in Fi le  

x Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

x Water Level Data 

X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG 
OF 

BOREHOLE 

0 Location Rockv F l a t s  P l a n t :  S o l a r  Pond Area Borohol. /w.ll  no. 37-87 

Coord ina to r  N 17507.11r E 37119.81  Ground  Surtaco E lovat lon  596 7 . 0 3 '  
Tot81 Dopth 13.0' W a t o r  Lo r01  Encounto rod  None 

Drilling Company Boyles Bros .  
0.10 Drll lod October 2 6 ,  1987 
Drllllng Yothod  Hollow S t e m  Auger 

St8tlC 

Dr l l lo r  T. High 

Holpor  B. Keenev 
Dr1111n# f l u l d  None 

C o n m o n t r  

0.0-2.0' SAMPLE 
Recovered 1.1112.0' = 70%. 
GRAVEL A N D  SAND: moderate brown 
(5  YR 314) to grayish brown (5 YR 312); 
medium and  coarse sand with small 
gravel (0.55 mm to 2.25 mm): subangular; 
angular and  few subrounded; weakly 
cemented; light; moist. 

2.0-4.0' SAMPLE 
Recovered 1.712.0' = 85%. 
2.0-2.7': GRAVEL AND SAND: same as 
above. 

ROCKY FLATS ALLUVIUM 

2.7-3.7': CLAYEY GRAVEL: reddish 
brown: weakly to moderately cemented; 
poorly sorted: angular and  subangular 
gravels: few rounded: slightly calcareous: 
light moist. 

4.0-7.0' SAMPLE. - --Recovered 0.813.0' = 27%. 
CLAYEY GRAVEL: same as above. 

7.0-9.5' SAMPLE. - -- 
Recovered 2.512.5' = 100%. 
7.0-8.5': SAND AND GRAVEL: light 
brown ( 5 YR 516) to a moderate brown 
(5 YR 414) sand: well-sorted and  range 

--(2.0-1.5 mm) to 0.5-0.0 0 with gravel 0.25 
m m  to 1.5 m m  and scattered large size; 

--medium dense: weaklv cemented; moirt. 

-- 
-- 
- 

HNu background.d.6. 
OVA background = 
2.6. 
Ludliim background 
= 0.0. 

2.0-3.7': Readings 
augers: HNu = 0.2 
OVA = 3.2. 

n 



LOG 
O F  

BOREHOLE 

L o c a t i o n  Rockv F l a t s  Plant; S o l a r  Pond Area ~ o r ~ ~ o ~ o / ~ ~ ~ ~  nom 3 7 - 8 7  (cont'd.) 

T o t a l  Dopth  13.0' W a t o r  L o v o l  Encounterod  None 

Orllllng Company Bovles B r o s .  D r l l l o r  T. High 

Drllllng Y o t h o d  Hollow S t e m  Auger Dr l l l l r g  f l u l d  None 

C o o r d l n r l o r  N 375137.11, E 7 9 u  Ground  Surtaco E lo ra t lon  5967 .03' 

s t a t i c  

Dato Drlllod October  2 6 ,  1987 ~ a t p ~ r  B *  Keene~ 

Choakod @ y  L0gQ.d BY R. u p a t  
Q O O l O Q l r t  $It. Uarauw 

C I A R C  Ware@or 
C onmoatr 

T 
L l t h O l O Q l C  Dorer let lor  

ARAPAHOE FORMATION 

8.5-9.5' CLAYSTONE: light gray ( N  7 / 0 )  
medium plastic, very calcareous in  upper 
12" to slightly calcareous; streaked and 
highly  e f fervescess  with HCl: massive: 
blocky; weathered: moist. 

9.5-13.0' S A M P L E .  
Recovered 3.513.5' = 100%. 
CLAYSTONE: light gray ( N  7 / 0 )  to vary- 
ing brownish gray; sl ightly oxide  stained; 
blocky: massive; highly to moderately 
plastic; weathered; moist. 

T O T A L  DEPTH: 13.0' 



WELL 
COMPLETION 
I N F O R M A T I O N  

~ o c a t i o n -  Rock? F l a t s  P l a n t ;  Solar Ponds .\rea W O I I  N O .  - 
C o o r d i n a t o r  ?i5ni.16 E 77119.a E l o v a t i o n :  G r o u n d  S u r f a c o  5967.03' 

T o t a l  D o p t h :  Woll 9.0' T O P  ot C a r i n g  5969.02' 

F o r m a t i o n  o f  C o m p l o t l o n  Rocky F la ts  A l l u v i u m  
Camlng ~ a t o r l a l  Sch 5, Tvpe 316, TFJ S t a i n l e s s  

I I  * Steel 
S C r O O n  M 8 t O r l 8 l a n l n  T y ~ e  316, TFJ S u r r a e o  C a r l n g  D l a m o t o r  5" ID 

B o r o h o l o  13.0' 

C a s l n 9  ~ i 8 m o t . r  2" ID 

0.1. I n r t a l l o d  O c t o b e r  2 Y 1 9 8 7 -  Sta'nless Steel*pp,orod B~ 

Inrt8ll .d B y  R. T r e a t  8 I t O  Y8n8e.f 
G o o l o g l a t  

CEARP M.n.g.r 
C o m m o n t r  

Ground Surfacc 

7 
M 8 t O r l 8 l :  

P o r t l a n d  Type I 
Cement 

B o o t o n i t o  

L o n g t h  ( ( 1 .  

F l l t O r  MJtOr iJ l :  - 
32-42 Silica Sa 

1 
B IC kf Ill 

[ Y I L o n g t h  ( f t .  

B o r o h o l o  
D i a m o  tor :  

7.5" 

I I 



We11 No.: 3 7 - 8 7  

-WELL DEVELOPMENT SUMMARY SHEET 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELW TOC ELEVATION 

3787 ii/i2/a7 5967.03 5969.02 1.99 a.n 6.90 5962.12 
i2/22/a7 6.60 5962.62 
01 /27/88 6.80 5962.22 
02/29/88 6.30 5962.72 
03/21/88 7.00 5962.02 
owa/aa 6.60 5962.62 
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INDEX OF DATA 

Boring No.: 38-87 

Completed as well? Y e s  

Data in File 

X Log o f  Borehole 

X Well Construction Summaries 

X Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
- X Water Level Data 

X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG 
O F  

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P l a n t ;  S o l a r  Pond Area ~ o r o h ~ l . / ~ . l l  N O .  38-87 
Coord lna108  N 37370.70 E 2 7 0 7 0 . 5 1  G r o u n d  S u r f r e o  E l o v r t l o n  -5971 -79' 

T o t a l  Dopth  1 4 . 0 '  W a t o r  L o v o l  E n c o u n t o r o d  None 
S t a t l c  

Drl l l lng Company  Bovles Bros. D r l l l o r  T. High 
D a t a  Dr l l lod  October  2 7 .  1987 H 0 I p 0 r B - Keene~ 

D r l l l l n g  Mothod  Stpm U p r  Dr l l l lng  Fluld &J&= 

C h o c k e d  By L o g g o d  B y  R. T~~~~ 
aoorogrrt SIto  Managor 

C I A R C  ~ a n a g o r  
C o m m o n t s  

/ / 

-z 

10 

15 - 

20 - 

ARTIFICIAL F I L L / D I S T U R B E D  

0.0-2.0' SAMP LE. 
Recovered 0.812.0 = 45%. 
G R A V E L  A N D  SAND: very pale orange 
(10 Y R  8 / 2 )  to d a r k  brown with gravel 
subangular ,  angular  (0.5 mm to 3.25 mm) 
w i t h  possible scat tered cobbles, f i n e -  
grained sand: weakly cemented; light 
moist. 

2.0-4.0' SAMPLE. 
Recovered 0.812.0' = 45%. 
GRAVEL: slightly sandy to very s a n d v ;  
sand range (3.0-2.5 0) to (2.5-1.0 0)  w i t h  
gravel (0.75 mm to 3.25 m m ) ;  angular:  
calcareous; weakly cemented; subangular;  
well to poorly sorted; light moist. 

ROCKY F L A T S  A L L U V I U M  

4.0-7.0' SAMPLE. 
Recovered 1.213.0 = 40%. 
SAND A N D  GRAVEL:  light brown (5 YR 
516) to pale  brown (5  YR 5 1 2 )  with sand 
(3.0-2.5 0) a n d  scattered sands (1.5-1.0 
mni): gravel  (0.25 mm to 2.00 mm): weakly 
cemented; poorly sorted: angular-  
subangular  gravel;  light moist. 

1 I N u b a c k g r o 11 n d=O. 4. 
O V A  background = 
0.6. 
L 11 d 1 u m b a c k gr ou n d 
= 0.0. 
N o  readings above 
background.  



L O G  
OF 

BOREHOLE 

-- 
.- 
_- 
.- 
-. 

/ 
Llthologlc Dorcr lpt lon 

7.0-10.0' SAMPI,& 
Recovered 3.013.0' = 100%. , 

7.0-7.5': CLAYEY SAND: light brown ( 5  
YR 6 / 4 )  Fine-grained sand (3.0-2.5 0); 
gravel to  1.75 m m ;  subangular and  
subrounded: some scattered gravel: 
moderately calcareous; weakly cemented; 
moist. 

A R A P A H O E  FORhlATION 

73-9.0': CLAYSTONE: very pale  ornnee -- (10 YR 8 / 2 )  to medium light grav (N 
6/0) ;  very calcareous: massive: medium 
plastic: blocky: weathered: moist. 

9.0- 10.0': I i eh t .. g r a y  (N b i n ) :  mass ive :  h i e l i l y  p l n c t i c :  
b 1 oc k y ; o t i  1 y s I i g h I 1 y c n 1 c a reo  us: s t I e a lie d: .. weathered: moist. 

-I 

C L X  YST 0 N E: ni e d i u m 

.. 10.0-14.0' SAMPLE, 
Recovered 5.214.0 = 130%. -- CLAYSTONE: medium light gray ( N  6/01 
down to approximately 11.2'; transition to 
light gray and  severely oxide (Fe )  stained 
brown; medium plastic: massive: oiily .. slightly calcareous streaked; blocky; 
weathered; moist. 

.) 

TOTAL DEPTH: 14.0'. i 
t t  

8rnpl.r C.ll.ct.4 or / Othor T o r t a  ? o r f o r n o 4  



W E L L  
COMPLET ION 
I N F O R M A T I O N  

38-87  cation- Rockv Flats Plant; Solar Ponds Area W o l l  N o .  

c o o r d i n a t o r  N 1 7 7 7 0 . 7 0  F 7 7 0 7 0  5 7  E l o v a t i o n :  G f o u n d  S u r l a c o  5 9 7 1 . 7 9 '  

T O P  o f  C 8 r l n g  5 9 7 3 . 9 5 '  T o t a l  D o p t h :  W o l l  9 . 5 0 '  

B o r o h o l o  14-00 '  

F o r m a t i o n  o f  C o m p l o t i o n  Rocky Flats Alluvium 
C a r i n g  M a t o r i a l  S c h  5 ,  T w e  3 1 6 ,  TFJ Stainless 

Steel S c r o o n  M a t o r I a J ~ l n  I I  . . . 
0.10 I n r t a l l o d  October 2 8 ,  1 3  
~ n r t a ~ ~ o d  B Y  R. Treat a l t o  Managor  

c a * l n g  01amot.r 2" ID 
- T w e  316, TFJ S u r f a c o  C a r i n g  01amot.r  5 "  ID 

A p p r o r o d  B Y  

G o o l o g i r t  

CEARP Mutagat 
C o m m o n t 8  

Surraco  c 

8 o r e h o l o  
i a  m e t e r: 

I 7 . 5 "  

o p  o f  S c r o o n  D o p t l  

T I  

r i n g  

3.50' 

T o t a l  W o l  
D o p t h  (11 

14 .OO 3 



Well No.: 3 8 - 8 '  

- WELL DEVELOPMENT SUMMARY SHEET 

DATE 

12/1/07 

TIME METHOD VOLUME APPEARANCE COMMENTS 

Water aepth from top of casing 
--- Pumping ___-_  No particulates was 7.34' after pumping 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP 

3887 11/12/87 5971.79 5973.95 2.16 9.27 8.30 5965.65 
12/21/87 8.20 5965.75 
01/27/88 -1.00 DRY 
02/29/88 -1.00 DRY 
03/21/88 -1 .oo DRY 
04/18/88 -1 .OD DRY 

BASE BELGU TOC ELEVATION 





INDEX OF DATA 

Boring 

Completed as well? Yes 

Data in File 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

- 

x Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG 
OF 

BOREHOLE 

Locat ion  &kv l7-r: S o L P  ond Area Boroho lo /Wol l  No .  39 87BRlS P08-87 
~ o o a i n a t o r  N 38094.04 E 22166.32 Ground $Uff8Ce E lev8t ion  5947.10'  
Tota l  D ~ p t h  140.00' W a t e r  Love1 E n c o u n t o r o d  

Drllllng Company Boyles  B r o s .  D ~ I I I O ~  T. High 
S t a t i t  

Dato  Drll lod O c t .  29-30 and Nov. 6-10, 1987 t40lp.r B -  Keeney 
Drill ing Mothod u o w  St em Aue er: NC Core Drl l l ln# Fluld  ?Jonf? 

Loggod  B y  R. T r e n t :  K . D .  H o 1 liwav Chock04 B y  
Geologl8t  SIto Wanamor 

C L A R C  Managor 
Commontr 

L l tho lo# le  0o re r lp t los  

0.0-2.0' SAIkIPLE. ' 

Recovered 0.712.0' = 35%. 
G R A V E L  A N D  CLAY: dark dusky brown 
( 5  Y R  2 / 2 )  to mixed light brown; weakly 
c e ni e n t e d ; s u b a n g u 1 a r , s u b r o u n de d 
qiiartzite  gravel: poorly sorted: low 
plastic ;  s l ightly sandy; f ine-grained; light 

2 .O - 3.5 ' S AMP LE. 
Kecovered 1.5/1.5' = 100%. 
2.0-3.2': G R A V E L  A N D  CLAY: dark 
yellowish orange (10 YR 6 / 6 )  to nioderate 
yellowish orange ( 1 0  Y R  5/4) w i t h  gravel  
to 4.00 mm arid larger: sand varying (2.0- 
1.5 0 to 0.5-1.0 0); light moist. 
3.2-3.5': CLAY: dark yellowish orange (10 
YR 6 / 6 )  moderately cemented: slightly 
sandy; f ine-grained;  occasional small scat-  
tered gravel ;  highly plastic; very moist. 

3.5 - 6.5 ' S A  M P  LE. 
Recovered 3.013.0' = 10070. 
3.5-5.2': CLAY: moderate brown ( 5  YR 
4/41  to varying gray: considerablv oxide 
stained: low plastic; f ine-grained sand 
(3.0-2.5 0); weakly cemented; claystone 
fragments:  moist. 

A R A P A H O E  FORMATION 

5.2-6.5': CLAYEY SANDSTONE: light 
gray ( N  7 / 0 ) ;  f ine-grained sand (3.0-2.5 0) 
and f i a e r ;  weakly cemented; weathered: 

Samplo r  Co l loc tod  or / Othor  t o 8 t r  C o r f o r m o 4  

I1 N u back gr 011 n d-0.2. 
0 V A B a c h g r o II n d=2.8 
Ludlum background 
= 0.0 

0.0-2.0': F ie ld  screen 
readings: HNu = 0.2 
(0 .2 ) :  OVA = 2.8 (2.8).  
No ludlum readings 
above background. 

2.0-3.5': F ie ld  screen 
readings: HNu = 0.2 
(0.2): OVA = 2.8 (2.8). 
No Iucllum readings 
above background. . 

3.5-6.5': lrpper con- 
tact  sample: 
S PO 8 8 7 0 3 L1 C. 

6.5-8.5': Contact  sam- 
ple: SP088706CT. 

9.0-11.5': Bedrock 
sample: SP088709BR. 

11.5-14.0': Field 
screen readings: HNu 
= 0.2 (0 .2) ;  O V A  = 2.8 
(2.8). 

14.0- 16.5': F ie ld  
screen readings: HNu 
= 0.2 (0.2); O V A  = 2.8 
(2.8). 



L O G  
O F  

BOREHOLE 

Boroho lo /Wol l  N o .  39 - 87-8 - 87  ( C  o n ' t  .) Locatlon 

C o o r d i n i  t o i  Ground  S u r f i c o  E l o v i t i o n  

T o t a l  Dopth W a t o r  L o v o l  Encountorod  

Drilling Company D r i l l o r  

Holpor 0.10 Dril lod 

Dr l l l ing  Fluid Drllllng Yothod  

C h o t k o d  B y  Loggod  By 

S t i t l C  

Goo log i r t  Stto  Manamor 

C E A R C  Manamor 

Commont i  

Sampler C o l l o c t o d  or 
Othor T o r t s  ? o r f o r m o d  / 

I I / 

6.5 -9 .O ' S AMP I& - Recovered  2.012.5 = 80%. 
SANDSTONE: l igh t  g ray  ( N  710)  to - severe ly  ox ide  s t a ined  brown;  f ine -  
g r a i n e d  s a n d  (3.0-2.5 0); weakly  cemented:  - massive; sl ight c l ay  b inde r ;  weathered:  
niois t . 

9 .O- 1 1.5' S Ah1 I' LE. - Rccovrret l  2.5: 2.5' = 1 no?. 
C'LAYEY SANUSTONE:  vary ing  oxide  
( F e )  b rowns  to grays; f i ne -g ra ined  s a n d  a s  
above; massive: weakly  cemented;  
weathered:  moist. 

1 1.5 - 14.0' SAMP J .E 
Recovered  1.512.5' = 60%. 
CLAYEY SANDSTONE: as  s ta ted  above  
con  t i n lie d s t a i ii e d; mode  r a t e 1 y ox i d e  

14.0-16.5' SAMPLE, 
Recovered  2.012.5' = 80%. 
CLAYEY SANDSTONE: l igh t  g r ay  ( N  
7 / 0 )  to severe ly  ox ide  s t a ined  b rown;  
sand  (3.0-2.5 8); massive: low plastic;  
weakly  to modera te ly  cemented;  
weathered:  moist. 

16.5-19.0' SAMPLE. 
Recovered  2.312.5 = 9270. 

STONE: ox ide  s t a ined  b rown  to light 
gray: low plastic: massive; weakly  
cemented;  weathered;  moist. 

C'LAYEY TO VERY CLAYEY SAND-  

19.0': R e a d i n g s  in  
augers:  H N u  = 0; 
O V A  = 28. 



LOG  
O F  

BOREHOLE 

Locat lon  

Coord lnotos  

Tot81 Dopth 

Drllllng Company 

0.10 Drll lod 

Drllllng Mothod 

Loggod  B y  
Ooo log l r t  

- ' t  B o r ~ h o l ~ / W ~ l l  N O .  19 - 87- 8 7  (rpQ 

Ground S u r f a c o  Elovot lon  

W o t o r  L o v o l  Encounto rod  

St8t lC 

Dr I I Ior  

H o l p o r  

Dr l l l lng  Fluld 

C h o c k o d  By 
SIto Y a n a s o r  

45  - 

50 

55 - 

60 - 

2- Recovered 1.412.5' = 56%. 
CLAYEY SANDSTONE: moderately oxide -- stained to light gray ( N  710) massive, 
I ine-grained; weathered; moist. -- 
21.5-24.0' SAMPLE. 
Recovered 1.8i2.5 = 72%. 
CLAYEY SANDSTONE: light gray ( N  
710) to severely oxide stained brown: low 
plastic  sands (3.5-3.0 0 to 2.5-2.0 0); 
weakly cemented: massive: moist. 

-- 
- 

2 4.0 - 2 6.5' SAMPLE. 
Recovered 1.212.5 = 60%. 
24.0-25.0': CLAYEY SANDSTONE: as _ _  noted above: moist. 
25.0-25.2': CLAYSTONE: medium gray (N -- 410); massive: blocky; remaining slightly 
sandy (3.5-3.0 0): low plastic: weathered: -- moist. 

2 6.5 - 2 9.0' SA MP L E. 
Recovered 2.512.5 = 100%. 
CLAYSTONE: niediurn :ray f N  7 0 )  
massive: inediiiiil plastic: s l i e h t l v  b l n c k v :  
now oulv s l i e l i t l v  o x i d e  stained i i i  s t i e ; t k \  
at  28.5 aiid 28.8' for 2" streaks. 

29.0-31.5' SAMPLE, 
Recovered 1.312.5 = 52%. 
S A N D Y  CLAYSTONE: as noted above 
but now moderately oxide (Fe) stained: 
massive; medium plastic; weathered: 
moist. 

t 

Llthologlc Dooer lpt lon  

50.10-59.75': Packer 
Test Interval #lo. 

59.75-69.40': Packer. 
Test Interval  # 9. 



LOG 
OF 

BOREHOLE 

LOc8t ion Bof .ho lo /  W e l l  N o .  39-87BR/SP08-87 (CQn't.) 

COOrdln8108 G r o u n d  SUff8CO E lov8t lon  

Tot81 D o p t h  W i t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Drilling Company  Drl1l.r 

Holpor 0.10 Dr l l lod  

Drl l i ing M o t h o d  D r l l l i n g  F l u l d  

Checked B Y  
s i t .  Y.R.@.f 

C L A R C  Yana@or  
Comments 

65 

L-------A 

31.5-34.0' SAMPLG 
I -  Recovered 2.212.5' = 88%. 

SANDY CLAYSTONE: upper formation .- (31.5-32.0') then slightly sandy,  f ine-  
grained;  severely oxide stained brown t o  .- a light medium gray ( N  6 / 0 ) ;  massive: low 
to medium plastic ;  weathered; blocky;  

'* moist. 

34.0-36.5' SAMPLE. 
Recovered 2 3 / 2 3  = 100%. 
CLAYSTONE: dark gray ( N  3 / 0 )  to 
medium gray ( N  5/0) ;  massive; medium 
plastic: blocky;  slightly sandy; f ine-  . grained: moist. 

.- 36.5-39.0' SAMPLE. 
Recovered 1.7/2 .5  = 6870. -- CLAYSTONE: moderate brown ( 5  YR 
4 / 4 )  to medium dark gray ( N  610) ;  -- massive; b locky;  medium plastic; slightly 
sandy;  weathered; streaked,  moist. 

3 9 .O - 4 1.5 * S AMP LE. 
Recovered 2 2 / 2 3  = 88%. 
CLAYSTONE/SHALE: medium dark gray 
( N  4 /0 ) ;  massive: blocky slightly sandy; 

-. f ine-grained;  medium plastic; moist. 

- -  4 1.5 -44.0 '  SAh.1 P LE. 
Recovered 1.2/2.5 = 48%. -- CLAYSTONE/SHALE: medium dark 

gray ( N  4/0) , ;  massive; medium plastic -- somewhat blocky;  just  slightly sandy: 

light moist. 

t 

S 8 m p l . 8  C o l l o c t o d  or / OthOr T o r t 8  ?orformod 

69.40-79.05': Pa c k er 
Test Interval  # 8 .  



L O G  
O F  

BOREHOLE 

L o c a t i o n  

C o o r d i n a t o r  

T o t a l  Dopth  

Dri l l lng Company  - 
D a t o  Dri l lod  

Dril l lng Y o t h o d  - 
Loggod By 

eOOlOgi8t 

B o r o h o l o / W ~ l l  N O .  39-87BRlSP08-87  (con’t.) 
Ground  S u r f a c o  E l o v a t i o n  

W a t a r  L o v o l  E n c o u n t o r o d  

S t a t i c  

D I I I I O ~  

Holpor 

Dr i l l ing  F l u i d  

C h o c k 0 4  B y  
Sit. Yana9.r 

C t A R P  Manamor 
Commontr  

90 - 

91 

100 
_. 

4 1.3-45.4’ SAMPLE. .- Kecovered 1.68/4.10’ = 41%. 
RQD = 1.04/1.68’ = 6270. - -  41.3-41.8’: CLAYSTONE PLUG. 
41.8-42.35’: SILTY CLAYSTONE: dark -- gray ( N  3/0) to olive black ( 5  Y 2 / 1 ) :  
some very f ine-grained sand; well sorted: 

- C  unconsolidated; blocky; soft to medium 
11 a r dn ess; damp. .- 
42.35-44.03’: SANDY SILTY CLAY-  
STONE: olive black (5  Y 2 /1 ) :  sand very - -  
f ine-grained (3 .540 0), well sorted: 
con so I i da t e d: ha r dn ess; 
some organics: damp. 

bloc k v ;  me di u m 

45.4-49.5’ SAMPLE. _ _  Recovered 4.10/4 .10’  = 100%. 
RQD = 3.5514.10’ = 8770. -- S A N D Y  CLAYSTONE: olive gray (5 Y 
4/l) to olive black (5 Y 2 /1 ) ;  sand very - -  f ine-grained (3.5-4.0 0); well sorted: 
occasional lenses of a coarser grained 
sand (3.0-2.5 0); pinkish gray ( 5  YR 8/1)  
increasing down core when get into sand- 
stone/claystone interbeds; consolidated: 
hard: a t  45.80’ have a leaf imprint: occa- 
sional organics throughout core; damp. 

-- 
-- 

Sameio8  C o l l o c t o d  or / O t h o r  T o r t s  P o r t o r m o d  

79.05-88.70’: Packer 
Test Interval # 7. 

88.70-98.35’: Packer 
Test Interval # 6. 

98.35-108.00’: Facker 
Test Interval # 5. 



LOG  
O F  

BOREHOLE 

Locat ion  

C oordlna t o s  

Boroho lo /Wo l l  NO. 39-87BRfSP08-87  (con't 
Ground  S u r f a c o  Elovat lon  

W a t o r  L o v o l  Encounto rod  Tota l  Dopth 

Stat lc  

Drllllng Company D r i l l o r  

Holpor  Dato  Drll lod 

Drll l ing Mothod Dr l l l lng  Fluid 

105 

120 _. 

__ 

49.5 - 5 4.0' SAM P L E ,  - Recovered 4.2014.50' = 93.30%. 
RQD = 2.7013.90' = 69%. - 49.5-50.7': S A N D Y  CLAYSTONE: olive 
gray ( 5  Y 312); cuttings from above; - moist. 
5 0.7- 5 4.0': S A N D Y  CLAY ST 0 NE: ol i ve 
gray (5 Y 4/1 )  to olive black (5 Y 211); 
same as 45.40-49.50' interval; a t  52.25' 
have some f ine-grained sand stained dark . yellowish orange (10 YR 616): lenses of 
f ine-grained sand  increase down core; at 
53.5'-54.0' clay is predominant;  damp. 

- 

Samplos  Colloc tod  o r  
hor  t o r t s  Por tormod L i tho log ic  Doscr lp t lon  

-117.65': Packer 108.00 
Test Interval  # 4. 

115.65-125.30': Packer 
Test Interval # 3. 

11 7.65- 127.30': Pnc ker 
Test Interval # 2. 

1 2 2.68- 1 32.3 3': P a c k e r 
Test Interval  # 1. 

-- 54.0-57.0' SAMPLE. 
Recovered 3.313.0' = 110%. 

S A N D Y  (-'LAYSTONE: same as  a b o v e  
w i t h  nodules o f  verv pale oranee (10  '1'R 
8 /21  c l a v  a n d  verv fine-?rained s a n d  i n -  _ -  creasing down coi-e: a t  5b.22. h a \ e  It:;11 _- imprint: less fine-grained sand lenses: 
da i n  11. 

57.0-61.0' SAMPLE,  
Recovered 4.0/4.0'  = 100%. 
RQD = 4.014.0' = 10070. 

-- KQD = 2.4Si3.30' = 7Jpc. 

-- 
-- 

S A N D Y  CLAYSTONE: same as above 
with more f ine-grained sand lenses; clay - -  l~odliles still present; more organics than 
above; clay increases down core wit11 -- 60.0-61.0' mostly clay; damp. 

-- 61.0-65.0' SAMPLE, 

-- Lost core. 
Recovered 0.014.0' = 0%. 



L O G  
OF 

BOREHOLE 

L o c r t t o n  8oroho lo/  w o i l  NO.  39-87BR/SP08-87 (con't.) 
C o o r d l n r l o r  Ground  S u i i r c o  E l o v r t l o n  

T o t a l  Oopth W i t o r  L o v o l  E n c o u n t o r o d  

Orllllnq C o m p r n y  Dr l l lo r  

H o l e o r  

Drl l l lng Y e t h o d  Dr l l t lna  Fluid 

S t a t l c  

Oat0 0flll.d 

I 
65.0-66.0' SAMPLE, 

RQL) = 0%. 
R e c o v e r e d  1.5/1.0' = 150%. 

CLAYSTONE: l ight  greenish  g r a y  (5 C Y  
4/1) t o  d a r k  greenish  g r a y  (5 C Y  2 / 1 )  
f r o m  65.0-65.3': rest  of c o r e  o l i v e  b l a c k  (5 
Y 211); t r a c e  very  f i n e - g r a i n e d  sand;  c o r e  
mangled  f r o m  dr i l l ing ;  a p p e a r s  1111- 

conso l idated  a n d  b l o c k y ;  d a m p  to moist.  

-. 66.0-70.0' SAMPLE. 
R e c o v e r e d  5.0/4.0' = 125%. 
R Q D  = ?.6/5.0' = 52%. 
66.0-67.5': CLAYSTONE: o l i v e  b l a c k  (5 Y 
211) to brownish  b l a c k  (5 Y R  211); t r a c e  
s i l t  a n d  very  f i n e - g r a i n e d  saad :  some -- 
organics:  b locky :  consol idated ;  damp. - -  67.5-68.5': (?LAYSTONE: o l i v e  b l a c k  (5 Y 
211)  to  brownish  b l a c k  ( 5  Y R  2 / 1 ) ;  t r a c e  

-. silt a n d  very  f i n e - g r a i n e d  sand;  some 
organics :  b l o c k y ;  consol idated ;  damp. -. 68.5-69.5': CLAYSTONE: o l i v e  b l a c k  (5  Y 
2 i l )  to greenish  black ( 5  G Y  2 / 1 )  to b l a c k  -- ( N  1/01; t r a c e  s i l t ;  b locky;  damp.  
69.5-70.0': CLAYSTONE: m e d i u m  bluish -- p r a y  (5 B 5 / 1 1  to m e d i u m  g r a y  (N 5iO); 
h i g h l y  p las t i c ;  b l o c k ;  moist .  

-- 

7 0 .O - 7 4.0. SA MP LE. 
R e c o v e r e d  0.614.0' = 15% 

CLAYSTONE: olive b l a c k  ( 5  Y 3.  1 )  to _ _  mediutn d a r k  grav  ( N  410): blockv: 
11 omoge  nou s: plastic :  da rn p.  

_ _  RQD = 0%. 

+ 

Srnp lo r  C o l l o c t o d  or / Othor  T o s t s  P o r t o r n o d  

/ 
L l t h o l o g l c  D o s c r l p t l o n  

120 

P a g o  7 O t I Y  



LOG 
O F  

BOREHOLE 

-- 

I 

L o c a t i o n  boroholo/  w 011 N O .  39-87BRJSP08-87 (con't.) 
C o o r d l n e t o s  G r o u n d  S u r f a t .  E l o v a t l o n  

T o t a l  Oopth  W a t o r  L o v o l  E n c o u n t o r o d  

Orllllng Company  D r i l l o r  

0.10 Orl l lod  Holpor  

Ori l l lnq Y o t h o d  Dr l l l ln@ F l u i d  
LOQgod Dy  

S l a t i c  

C h o c k 0 4  D y  
O o o l o g h l  f l t o  Manamor 

CtAnP Mrnoeor  

74.0-76.0' SAhlPLE 
* - R e c o v e r e d  3.8512.0' = 193%. 

RQD = 2.261335' = 59%. 
" P i c k e d  up 1.85' from previous run.  

72.15-74.0': CLAYSTONE: olive black ( 5  
"Y 2 / 1 )  with lenses of  black ( N  1/01; 

block y, homogenous; plastic: damp. - -  73.0-76.0': CLAYSTONE: olive black (5  Y 
211) to niedium gray ( N  5/0),  blocky,  
homogenous: plastic; damp. 

7 6 .O - 8 0 .O ' S AMP LE. -. Recovered 2.1313.0' = 53%. 

.. CLAYSTONE: olive black ( 5  Y 2 / 1 ) ;  some 
silt: some organics: trace very f i n e -  
grained sand interbeds: homogenous; 
blocky; medium hardness; damp. 

RQD = 1.5012.13' = 70%. 

L 

80.0-82.0' SAhiPLE. - -  Recovered 26212.01 = 131%. 
ROD = 1.62/2.62' = 62%. 

- - S A N D Y  CLAYSTONE: olive black ( 5  Y 
2/1); some very f ine-grained sand,  poorly -- sorted,  s u b a n g u l a r  to subrouuded f i n e -  
grained sand occurring in lenses a n d  
interbeds; some silt; some organics; small .. coal  seams: blocky; fa ir ly  homogenous; 
medium hardness; damp. 

Conmont r  

/ I I 

t I 



L O G  
OF 

8 0 R E H O L E  

L o c a t i o n  1 3 o r o h o l o / W o 1 1  n o .  39-87BRlSP08-87 (con't.) 
C o o r d l n a t o r  G r o u n d  S u r l a t o  E l o v r t l o n  

T o t a l  Dopth  W a t o r  L o v o l  E n t o u n t o r o d  

S t a t l c  

Drlltlng C o m p a n y  Dr l l lo r  

H o l p o r  Oat.  D r l l l od  

Drl l l lng  Y o t k o d  Dr  I l l lng F l u i d  
Loggod B y  C h o c k e d  B y  

Qoologtat t l t o  Y a r a o o r  

CLARP maraaor 
C o m n o r t a  

7 Llthologle Doaer lp t lo r  

82.0-84.0' SAMPLE, 
Recovered 2.3812.0' = 119%. 
R Q D  = 2.15/2.38' = 90%. 
SANDY CLAYSTONE/CLAYEY SAND- 
STONE INTERBEDS: olive black (5 Y 
2 / 1 )  to d a r k  gray ( N  3/0); sand very f ine-  
grained to f ine-grained, poorly sorted,  
occurs in lenses a n d  interbeds: occasional 
s t r ingers  of coal in  small f ractures  with 
no orientat ion;  some silt: some organics: 
consolidated: medium hardness: f r o m  
83.0-84.0' have sinail lenses of f a i l l y  well 
sorted f ine-grained (3.0-2.5 8 )  s a n d .  
subrounded:  quartzi t ic ,  yellowish e r a )  ( 5  
Y 811):  damp w i t h  sand lenses moist. 

~- 8 J .o - 8 6 .o ' s A hI r LE. 
Recovered 2.012.0' = 100%. 
RQD = 1.76/2.0' = 86%. 
SANDY CLAYSTONE: olive black (5  Y 
2/1) to d a r k  gray ( N  310) with yellowish 
gray ( 5  Y 8 / 1 )  f ine-grained sand lenses 
occasional, poorly sorted; occasional 
s t r ingers  of coal: some silt; some organics: 
cons o 1 i d a t e d: d a in p. 

8 6 .O - 8 8 .O ' SA M P  LE. 
Recovered 2.012.0' = 100%. 

SANDY SILTSTONE: same a s  above 
except less sand: uo coal stringers; damp. 

R Q D  = 2.Oi2.0' = 100%. 



L O G  
OF 

BOREHOLE 

-. 

--  
-- 

,:- 
I 

Drli l lng Company  

Oat. Drlilod 

Orll l ins Y o t h o d  

Loggod Dy 
Q o o l o g i r t  

-. 88.0-92.0' SAMPLE, 
Recovered  4.014.0' = 100%. -. R O D  = 3.6314.0' = 91%. 
88.0-91.0': S A N D Y  SILTSTONE: ol ive  _.. black  (5  Y 211) a n d  d a r k  g ray  ( N  310); 
some clay: lots of s i l t ;  some very  f ine -  .- gra ined  f a i r l y  well  sor ted  s a n d  wi th  
lenses of a f ine -g ra ined ,  well sor ted  sand;  -- damp.  
91.0-92.0': SILTY SANDSTONE: ol ive  -. black  (5 Y 2 / 1 )  wi th  yellowish g ray  ( 5  Y 
8 i 1 )  to p ink i sh  g ray  ( 5  Y R  8 /1 )  f ine -  

* -  gra ined  sand ,  f a i r l y  well sorted: s a n d  in 
lenses a n d  in te rbeds :  some clay: some 
oreanics:  sinall planes  of l amina t ion  
present in sand lenses; consol ida ted ;  
damp.  . 
92.0-96.0' SAMPLE. .. Recovered  4.Oi4.O' = 100%. 
RUD = 3.83/4.0'  = 96%. 
92.0-94.25': SILTY SANDSTONE: olive 
b lack  ( 5  Y 2 / 1 )  to yellowish g ray  (5 Y 
8/11: very f ine -g ra ined  to f ine -g ra ined  
sand, f a i r l y  well  sorted: some p lanes  of  -- Ianiination: less si l t  ai id clay t h a n  above; 
some occas iona l  organics:  consolidated: 
da  nip. 

SANDSTONE: same  as above  wit11 f i n e i -  

95.2-96.0': SILTY SANDSTONE: same  a s  

. 94.25- 95.2': SA N D Y  SILTSTONE / SILT Y 

_ _  gra ined  sand: d a m p .  

-- 92.0-9-1 25': d a m p .  

Boroko io/Wol l  N O .  39-87BRISP08-87 (con't.) 
Ground  S u r f r c o  E l o v a t i o n  

W a t o r  L o v o l  E n c o u n t o r o d  

St8t iC  

D r i l l o r  

Hoipor  

Drill ing f l u i d  

C h o c k e d  B y  
8Ite Y.r.*er 

/.e / 
I 

/ #y Llthologle D o r c r l ~ t l o ~  

t 

S a n ~ I e r  Celloc ted  er 
O t k o r  T o r t e  ?or tormod / 



L O G  
OF 

B O R E H O L E  

I I 

L o e  r t Ion ~ o r r h o ~ o / W o i ~  N O .  39-87BR/SP08-87 (con’t .) 
C o o r d l n r  t o s  G r o u n d  S u r f r c o  E l o v r t l o n  

T o t a l  Dopth W r t o r  L o v o l  E n c o u n t o r o d  

S t r t l t  

DrllllnQ Company  0 r ) l i o r  

O r t o  Drlllod Molpor  

Drllllng Y o t h o d  Drl l l lng Fluid 

Logged l)y C h o c k . *  By 
~ o o l o g l r t  Sit. Y a r a @ o r  

C r A R P  M a a r @ o r  
Commontm 

-*  

-. 

* o  Llthologl t  0 o r c r l ~ t l o n  

96.0-100.0’ SAMPLE. 
Recovered 4.314.0’ = 107%. 
ROD = 4.0/4.3’  = 93%. 
96.0-97.35’: SANDY SILTSTONE: olive 
black (5 Y 2 / 1 ) ;  very f ine-grained sand, 
f a i r l y  well sorted in siltstoue matr ix ;  .- some clay;  some organics; some lamination 
planes; consolidated; at  96.10-96.50’ and 
97.2-97.35’ have lenses of a light olive 
gray ( 5  Y 611) to olive black ( 5  Y 2 /1 ) ,  
fa ir ly  well sorted, moist, f iue-grained 
sand: damp. 

- L  97.35-99.0’: SILTSTONE: olive black ( 5  Y 
2 i l ) :  very f ine-grained sand yielding to 

.* claystone downcore and disappearing at 
98.85’: consolidated; some c lay;  lots silt: 

-*  occasional  nodules o f  gravish orange (10 
YR 7 i J )  c l a y ,  prominent from 97.35-98.0’; 
some organics: damp. 
99.0-100.0’: CLAYEY SILTSTONE: olive 

* -  black (5 Y 2 /1 ) ;  trace very f ine-grained 
I. sand; lots of silt: lots of clay;  consoli- 

dated: some organics; occasional  grayish 
- c  orange (10 YR 7 / J )  nodules of clay;  

daiiip. 

c 

t 
t 
i 

Srmplor  Col loctod or / O t h o r  Tost r  C o r l o r m o d  
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L o c a t i o n  b o r o h o l r / w o l ~  N O .  39-87BR/SP08-87 (con't.) 
C oord lno  t o s  G r o u n d  S u r f o c o  E l o r a t l o n  

Tot81 Dopth W i t o r  L o v o l  E n e o u n t o r o d  

s t r t i c  

Dri l l ing Company  D r l l l o r  

0.10 Dr i l lod  Holpor 

Orll l lng Yothod  OrLlllng Plutd  

L o g o o d  By C h o c k e d  81 
aoologlrt  $It. Manamor 

CtARP Wanaaor 
C ommontr 

~~ ~ ~ 

100.0-104.0' SAMPLE, - -  Recovered 2.6114.0' = 65.3%. 

100.0-101.0': CLAYEY SILTSTONE:  olive 
black (5 Y 2 /1 ) ;  trace very fine-grained -- sand: fa ir ly  homogenous; consolidated; 
damp. 

- C  101.0-101.5': SILTY SANDSTONE: yel- 
lowish gray (5 Y 8 / 1 )  to olive black (5 Y 
2/1); sand from very fine-grained i n  

_. upper portion to fine-grained in lower 
portion fa ir ly  well sorted, subrounded; .. some silt; l ittle clay; consolidated; damp 
to moist. 

.. 101.5-102.61': CLAYSTONE: medium dark 
gray ( N  J/O) to dark gray (N 3/01; highlv  -- plastic; blocky; homogenous: no silt or 

sand; damp to moist. 

R Q D  = 2.50/2.61' = 96%. 

- 
104.0-108.0' SAMPLE, - -  Recovered 4.0/4.0'  = 100%. 
ROD = 3.2714.0' = 82%. - -  CLAYSTONE: olive black (5  Y 2 / 1 )  to 

dark gray ( N  3/0); trace silt; blocky; - -  homogenous; damp to moist. 

: I  

8anplor Co l l oc to l  or / Other T o o t 0  C o r l o r m o d  
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-- 
_ _  

Locat lon  

Coord lnato8  

T o t a l  Dopth 

108.0-112.0’ SAMPLE, 
Recovered 3.9i4.0’ = 98%. 
R Q D  = 3.4913.9’ = 89.5%. 
108.0-110.0’: SILTSTONE:  olive black (5  Y 
2/11; some very fine-grained sand: some 
clay: some organics; fairly homogenous; .- consolidated: hard: more sand down core; 
damp. -- 110.0-111.90’: SANDSTONE: dark greenish 
gray ( 5  (3 4 / 1 )  to greenish gray (5 G Y  - -  6/1) with some yellowish gray ( 5  Y 8/1): 
very fine-grained (3.5-4.0 0) to fine- 

* -  grained (3.0-2.5 0); fairly well sorted: 
subangular t o  subrounded; some silt: trace .- clay: sonie leaf and plant stem organics, 
increases down core: sand fines as goes 

- c  down core with  occasional lenses of the 
- c  coarser grains; massive; damp to moist. 

Drllling Company 

Oat. Orl l lod  

Drill ing Yothod  

L o g g o d  By 
a O O l O s l 8 t  

boroho lo /  w o i l  N O .  39-87BRlSP08-87 (con’t .> 
Ground Sur faco  E lovat lon  

W a t s r  L o v o l  Encounto rad  

Static 

Dr l l lo r  

Wolpor 

Dr l l l lng Fluld 

C h o c k 0 4  BY 
$ I t .  Wa111.r 

CEAR? Maragor  

/ 
Llthologle Doacr lp t lon  

t 
t 
t 

f 

f 
t 

Sanplor  Col locto4 or / O t h o r  t o a t r  ? o r t o r m o d  
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L o c a t i o n  l o r o h o l o / W o l l  N O .  39-87BR/SP08-87 (con’t.) 
C o o r d l n r  too  G r o u n d  S u r f r e o  E lovat lon  

t o t a l  D o p t h  W a t o r  L o v o l  E n t o u n t o r o d  

Orllllng C o m p a n y  D f l l l o r  

H o l p o r  O r t o  Drlllod 

Drll l lng Y o t h o d  Drl l l lng Fluid 
L0Qq.d 8 y  

s t a t i c  

C h o c k o d  B Y  
Qoologlrt a l t o  Manamor 

C l A R ?  Yanaoor 
Commenta 

/ 

L i t h o l o g i c  Doocr lpt lon  

t 

t 
112.0-116.0’ SAMPLE, -. Recovered  4.6714.0’ = 117%. 
RQD = 3.2314.67’ = 69%. -- 112.0-112.5’: SANDY SILTSTONE: olive 
b lack  ( 5  Y 2 / 1 ) ;  40% silt: 40% organics;  -- 20% sand ;  consol ida ted ;  d a m p  to moist. 
112.5-115.75’: SANDSTONE: greenish  gray  

* -  ( 5  G Y  611) to d a r k  greenish  g ray  (5  G 
4/11 with  some  yellowish gray  (5  Y 8 / 1 ) ;  -. 
f i ne -g ra ined  (3.0-2.0 0) to med ium-  
g r a i n e d  (2.0-1.5 0) sand ,  f i n i n g  d o w n  
core: occas iona l  lenses o f  c lay  a n d  silt 
assoc ia ted  witli o rgan ic s  occur r ing  
th roughou t  tlie core: s a n d  massive wi th  
zones o f  c o n t o r t e d  bedding;  consolidated: 
a t  112.75’ have  a f r a c t u r e  of coal  with  

.._ sinall f r a c t u r e s  of coal or organics  occur-  
r i n g  th roughou t  t he  core;  damp to moist .  -- 115.75-116.0’: S I L T Y  SANDSTONE: olive 
b lack  ( 5  Y 2 / 1 ) ;  very s i l tv ;  s and  fiite- - -  gra i i ied  to med ium-e ra i t i ed  a s  above. 
occu r r ing  i n  lenses: m n i t y  organics  w i t h  
c l n v  associated: i . e r y  hard :  cousoli(lnt~~r.1: 
damp.  

Saa)lor C ~ l l o c t o d  or 
O t h o r  T o r t s  P o r t o r n o d  / 
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BOREHOLE 

L o c a t l o n  

C o o r d l n r  l o  s 

T o t a l  D o e t h  

Ofllllng Company 

0.10 Orlllod 

Drllllng Yothod 

L o s g o d  B Y  
O.ologl.1 

B o r o h o i e /  w a11 NO. 39-87BR/SP08-87 (con't .) 
Ground  S u r f a c o  E l o v a t l o n  

W a t o r  Lovo l  E n c o u n t o r o d  

s t a t i t  

Dt l l lo r  

Holpor 

Orl l l ing Fluld 

C h o c k o d  BY 

Llthologlc D o r c r l p t l o n  

1 1 16.0- 120.0' SAMPLE, 

R Q D  = 0.4512.0' = 22.5%. 
I -  Recovered 2.014.0' = 50%. 

-- 116.0-116.3': CUTTINGS OF SILTSTONE 
A N D  CLAYSTONE: reworked. -- 116.3-116.9': SANDY SILTSTONE: olive 
black ( 5  Y 2 / 1 )  w i t h  yellowish gray ( 5  Y 

" 8 / 1 )  and greenish gray (5GY 6 / 1 )  fine- 
grained sand in  lenses; some clay; some 
organics; massive: consolidated: damp to 

a. 

-- moist. 

.- STONE: olive black ( 5  Y 2 / 1 ) ;  heavy silt 
influence: sand is very fine-grained: some 

.- organics: massive; consolidated; damp. 

116.9-118.0': CLAYEY S A N D Y  SILT- 

i 
i 

Samples Colloctocl or / Other t o s t 8  P o r l o r n o c l  
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L o c a t i o n  

C o o r d i n r t o r  

T o t a l  Dopth  

8 o r o h o l o /  W 0 1 1  N O .  39-87BR/SP08-87 (con't .) 
G r o u n d  S u r l r c o  E l o r r t i o n  

W r t o r  L o v o l  E n t o u n t o r o d  

/ 
Litholoelc D o r c r l p t i o n  

t 

T 

i 
P L E  120.0-122.0' SAM 

R e c o v e r e d  4.612.0' = 230%. 
KQD 3.9714.6' = 86%. 
118.0-120.0': CLAYEY SILTSTONE: ol ive  
b l a c k  ( 5  Y 2/11 t o  greenish  b l a c k  (5  CY 
2/1);  t r a c e  v e r y  f i n e - g r a i n e d  sand:  some 

.. organics ;  o c c a s i o n a l  seams  o f  c o a l ;  
massive:  b l o c k y ;  f a i r l y  homogenous;  c o n -  -. solidated:  damp.  
12O.fJ-121.4': CLAYEY SILTSTONE: da r k -- greenish  g r a y  (5 G 411) to greenish  b l a c k  
(5  G Y  2 / 1 ) :  t r a c e  very  f i n e - g r a i n e d  sand -- i n  lenses: s o m e  organics ;  mass ive ;  consol i -  
dated :  damp.  

=. 121.4-122.0': SANDSTONE: d a r k  greenish  
g r a y  (5 G 4/11 to  greenish  b l a c k  (5  G Y  
2/11;  some s i l t  in  top of c o r e  g i v i n g  way 
to sand;  f i n e - g r a i n e d  to m e d i u m - g r a i n e d  
(2.0-1.5 0) s a n d ,  s u b r o u n d e d  to 
s u ba n g u la r; q u a  r t zi t i c :  
f a i r l y  w e l l  sorted:  massive;  homogenous;  -. consol idated ;  f e w  organics ;  d a m p  to moist.  

f e 1 dspa t h i c a n  d 

t 

S a n p l o e  Col loctod or 
Othor T o r t .  ? o r l o r n o d  / 



L O G  
O F  

BOREHOLE 

B o r o h o ~ o /  w OI I  NO. 39-87BR/SP08-87 (con't .) 
G r o u n d  S u r f r c o  E l o v a t l o n  

W o t o r  L o v o l  E n c o u n t o r o d  

L o c o t l o n  

C o o r d l n r t o r  

l o t 0 1  O o p t h  

S t o t l c  
Dr(1l.r 

H o l e o r  

Of1111ng Fluid 

C h o c k o d  Dr 

Orll l lng C o m p a n y  

D o t o  Orlllod 

Or l l l ing  Uothod 

~ o g g o e  B Y  

O.Ol09lOt a i t o  Managor 

C t A R C  Managor 
Commontr  

T 
122.0- 12G.O' SAMPLE, 

e Recovered 4.0/4.0' = 100%. 
RQD = 3.65/4.0' = 91%. 

e 122.0-122.85': SANDSTONE: greenish grav 
( 5  G 6 / 1 )  to greenish black (5  G 2 / 1 ) ;  
some silt; f ine-grained to  medium-grained 
(2.5-1.5 0) sand, subrounded to 
subangular,  f a i r l y  well sorted; some - -  organics: massive: consolidated; moist. 

- -  greenish gray (5 G 6 / 1 1  to greenish black 
( 5  G 2 / 1 ) ;  very f ine-grained sand w i t h  -- lenses o f  f ine-grained to medium-grained 
sand as above (122.0-122.85'); some 

* -  organics more than above: clay inf luence  
with organics;  sand decreases down core 
giving way to more silt, a l i t t le  c lay,  and 
more organics: massive: consolidated: 
damp. I 

122.85-126.0': SANDSTONE/SILTSTONE: 

1 2 6.0 - 1 3 0 .O ' SA M P  LE. 

RQD = 0.75/1.5'  = 50%. 
Recovered 1 .5 /40 '  = 37.5%. 

, ,SANDSTONE:  medium dark gray (N 4/01  
to light grav (N 7 / 0 ) ;  very f ine-grained to - -  f ine-grained (3.5-2.5 0) feldspathic and  
quartzi t ic  sand; fa ir ly  well sorted; 

a-  massive: occasional  trace lamination 
planes; sand f ines  down core: some -- organics;  some si l t ;  from 127.3-127.5' have 
zone o f  c lay inf luence ;  moist to wet. 

f 

80npl00 C ~ t I o c t o ( L  or  
O t h o r  t o r t o  C o r f o r n o i  / 



L O G  
OF 

B O R E H O L E  

-- 

-- 

L o c a t l o n  8 o r o h o l . / W ~ I (  No. 39-87BR/SP08-87 fcon't.) 
C o o r d l n a t o ~  G r o u n d  S u r f r c o  E l o v a t l o n  

t o t a l  D o p t k  W r t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Orllllng Company  Dr l l lo r  

0110 DfIIIod H o l e o r  

Orll l lng Y o t h o d  Dr l l l lng Fluld 

L o g e o d  By C h e c k o d  B y  
~ O O l O g ~ 8 t  a l t o  Manager 

C & A R P  9araa.r 
C O n m O R t r  

132.0-136.0' SAMPLE 
R e c o v e r e d  4.1814.0' = 104.5%. 
R Q D  = 3.7614.18' = 90%. 
132.0- 132.4': SANDSTONE: d a r k  greenish  
g r a y  ( 5  G 1 / 1 )  t o  greenish  g r a y  (5  Ci 611): 
f i n e - g r a i n e d  (2.0-3.0 8) sand;  f a i r l y  well  
sor ted ;  some s i l t ;  massive;  consol idated :  

.- damp.  
132.1-L36.0': SlLTY CLAYSTONE: d a r k  - -  greenisl i  g r a y  (5 G 411) to greenish  g r a y  
( 5  G 6/1) :  t r a c e  very  f i n e - g r a i n e d  sand: -- s i l t  in  top of c o r e  g ives  way to c l a y  d o w n  
c o r e ;  f a i r l y  homogenous:  massive;  consol i -  -- dated ;  h a r d ;  n o  organics ;  damp. 

t t  

t f 

1 3 0.0 - 1 3 2.0' SA h4 P LE, 
R e c o v e r e d  4.3512.0' = 217.5%. 
R Q D  = 3.6814.35' = 84.6%. 
127.5-129.4': CLAYEY SILTSTONE: d a r k  
greenish  g r a y  ( 5  G 4/1) to greenish  b l a c k  

' ( 5  G 2/11; no organics ,  hard:  mass ive ;  
f a i r l y  homogenous ;  consol idated ;  d a m p  to 
dry .  
119.4-129.7': SILTY CLAYSTONE: same 
as  nhove: d a m p  to dry .  
129.7-1.30.0': SILTY SANDSTONE: same as 
a b o v e  wi th  some c lay :  verv  f i n e - g r a i n e d  

- sand:  mois t .  

- greenish g r a y  ( 5  C; 4 ,  1 )  to ereenish  e t n v  
( S  (3 6!1): verv  l i n e - g r a i n e d  (3.5-4 0 0 )  t (3  - 1 ine-eJniriet l  (.:.0-?.5 0). f a i t - l y  TveIf c o i t r ! /  

sand; some silt: massive: consol idated :  . d a m p  to moist .  

130.0- 132.0': SILTY SANDSTONE: cfn Ik 

8ampl.r  C o l l e c t e d  er / Other T o r t o  ? o r f o r n o d  



LOG 
O F  

BOREHOLE 

LOC8tlOn E o r o h o l o /  w 011 N O .  39-87BR/SP08-87 (con't.) 

T o t a l  Dopth  

Ground  S u r t r c o  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

C o o r d i n 8 t o r  

S t a t l c  

D r l l l o r  

H o l p o r  

Dri l l lng F l u i d  

C h o t k o d  B y  

Drllllng Company  

0.10 Dr l l lod  

Dri l l ing Y o t h o d  

L o g g o d  B y  

GOOlOgl8t S l t o  Manamor 

C L A R C  Manamor 
Commontn 

/ 
Lithologic D o r c r l p t l o n  

t 

t 

-- 136.0-140.0' SAMPLE, 

-- RQD = 0.6/?.0' = 30%. 
medium gray (N 5 / 0 )  to 

- -dark gray (N 3/01; some silt: homogenous; 

Recovered 2.0t4.0' = 50%. 

CLAYSTONE: 

massive; blocky; no organics; damp. - 
TOTAL DEPTH: 140.00'. 

-- 
- 

S a m e l o r  C o l l o c t o d  or  
Othor  T o r t 8  C o r f o r m o d  / 



W E L L  
COMP L E T l O N  
I N F O R M A T I O N  

- ~ o c a t i o n -  Rocky Fla ts  P l a n t ;  Solar Ponds  .Area W O I I  N O .  

C o o r d ~ n a ~ o r  N 3 8 0 9 4 . 0 4  E 2 2 1 6 6 . 3 2  E l o v a t l o n :  G r o u n d  S u r f a c o  2947.10' 

T o t a l  Dopth: W o l l  1 1 7 - 3 9 '  f o p  o t  C a r i n g  5 9 4 9 . 1 2 '  
Boroholo 1 4 0 . 0 0 '  

Formation o f  Cornplotion W a h o e  Formation 
C a s i n g  Y 8 t O r l a l  Sch 5 ,  Tme 3 1 6 ,  TFJ S t a i n l e s s  

11 ~. Steel  S t r o o n  Y a t o r l a J ~ & i n  W,-RT)-  rV 
D o t o  InstallodNovember 17-18 .  l98f't'l"less 
Imrt8ll.d K.D. Holliwav 8l to  Manogar 

~~~i~~ ~ ~ a m ~ t o r  2"  ID 
e 3 1 6 ,  TFJ S u r f r t s  CasInu Dlamotor  5" ID 

A p p r o r o d  B y  

t3.ologl.t 

CEARP Man- 

~ o m m o n t s  SU rfare c a s i n g  set to 4 4 . 0 '  by R. Treat on October  3 0 ,  1 9 8 7 .  

Depth ( 1 1 .  

I l o r e h o l e  
l iarno tor: 

4 I 

S 

I 
W O l l  T o t a l  

B o r o h o l o  
Tot81 D o p t k  



Well No.: 39-87BR 

DATE TIME METHOD VOLUME APPEARANCE COMMENTS 
I 

Water level 43.53' after 

Dirty brown pump i ng 12/1/87 --- Pumping ------ 

WELL DEVELOPMENT SUMMARY SHEET 
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PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/12/87  BY: KD HOLLIWAY 

TE-ST INTERVAL (FEET BELOW G.S.) :  50 .10  - 5 9 . 7 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 54.92  + 5.90  + 15 .08  * 2 . 3 1  = 95 .66  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000005  FT/MIN 
K = .00000003 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02  
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  5 9 . 7 5  - 6 9 . 4 0  
MATERI'AL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1 S T  P 1 / 3  TEST 
Q = INJECTION RATE = .OOOOOOOO  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 9 . 9 6  + . o o  * 2 . 3 1  = 7 4 . 5 3  

R = BOREHOLE R A D I U S  = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 

NOTE: NO WATER GAIN OR LOSS I N  INJECTION TUBE: 

K = . O O O O O O O O  CM/SEC 

Q=O 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 0 1 8 8 2 5  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 5 . 9 0  + 1 4 . 8 0  * 2 . 3 1  = 1 0 4 . 6 6  

R = BOREHOLE R A D I U S  = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 2  FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

2ND P 1 / 3  TEST 
- Q = INJECTION RATE = . O O O O O O O O  (FEET3/MIN) 

L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 8 . 7 1  + . O O  * 2 . 3 1  = 7 3 . 2 8  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE 
Q=O 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO.  2 0 2 9 - 1 7 - 0 2  
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

TEST INTERVAL ( F E E T  BELOW G . S . ) :  6 9 . 4 0  - 7 9 . 0 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER ( F E E T  BELOW G . S . ) :  83.98 

Q L 
U(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1ST P1/3 T E S T  
Q = I N J E C T I O N  RATE = . O O O O O O O O  (FEET3/MIN)  
L = LENGTH OF T E S T  INTERVAL = 9.65  FEET 
T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 9.58 + . O O  * 2 . 3 1  = 8 3 . 8 1  

R = BOREHOLE RADIUS = .17  FEET 

X = HYDRAULIC CONDUCTIVITY = .OOOOOOOO  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER GAIN OR LOSS I N  I N J E C T I O N  TUBE: 
Q=O 

P 2 / 3  TEST 
Q = I N J E C T I O N  RATE = . 0 0 0 1 4 4 8 0  (FEET3/MIN)  
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 5.90  + 1 7 . 1 0  * 2 . 3 1  = 1 1 9 . 6 3  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 8  FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 T E S T  
Q = I N J E C T I O N  RATE = . O O O O O O O O  (FEET3/MIN)  

T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

- L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET)  
= 7 4 . 2 3  + 7 . 6 6  + . O O  * 2 . 3 1  = 8 1 . 8 9  

R = BOREHOLE RADIUS = - 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  F T / M I N  
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER GAIN OR LOSS I N  I N J E C T I O N  TUBE; 
Q=O 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  79 .05  - 88 .70  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

Q L 
W(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00002896 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.88 + 10.34  + .oo * 2 . 3 1  = 9 4 . 2 1  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00011584 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.88  + 5.90 + 1 9 . 4 0  * 2 . 3 1  = 1 3 4 . 5 9  

R BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000006 FT/MIN 
K = .00000003 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/12/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  88 .70  - 9 8 . 3 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
LN(--) 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00010136 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 8 3 . 9 8  + 5.90 + 21.70 * 2 . 3 1  = 1 4 0 . 0 1  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000002 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 83.98 

TEST INTERVAL (FEET BELOW G.S.): 98.35 - 108.00 

Q L 
LN(--) 

2(PI) (L9 (W R 
K = ------------ 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00015929 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 83.98 + 5.90 + 24.00 * 2.31 = 145.32 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/11/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  1 0 8 . 0 0  - 1 1 7 . 6 5  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83.98 

Q L 
LN(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00026065 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 5 . 9 0  + 26.00  * 2 . 3 1  = 149 .94  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACmR TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/11/87  BY: XD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  115 .65  - 125 .30  
MATERTAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
W(--) 

2 ( P I )  (L) (H) R 
K = ------------ 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00175214 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 5 . 9 0  + 28.00  * 2 . 3 1 =  1 5 4 . 5 6  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN 
K = .00000039 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/11/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S.):  122 .68  - 132 .33  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

1ST P1/3 TEST 
Q = INJECTION RATE = .00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 83 .98  + 10 .15  + . O O  * 2 . 3 1  = 94 .13  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83 .98  + 5 . 9 0  + 29 .70  * 2 . 3 1  = 158 .49  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRWND TOP OF DEPTH 
UELL SURFACE CASING STICK OF SI - -  NUMBER DATE ELEVATION ELEVATION Up __ BASE 

3987 i i1wa7 5947.10 5949.12 2.02 117.14 
12/22/87 
02/01/88 
02/29/88 
03/21/88 
041 18/88 

WATER 
DEPTH 
BELOU TOC 

23.90 
23.60 
40.20 
46.60 
108.6 
86.00 

WATER 
SURFACE 
ELEVATION 

5925.22 
5925.52 
5908.92 
5902.52 
5840.5 2 
5863.12 
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INDEX OF DATA 

Boring No.: 56-87 /SPlW7 

Completed as well? Yes 

Data in File 

X Log  of Borehole 

X Wel l  Construction Summaries 

- X Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATXON REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO I JULY 1988 APPENDIX B 



LOG  
O F  

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P l a n t :  S o l a r  Pond Area B ~ ~ ~ ~ ~ I O / W O I I  NO.  56-87/SP16-87 
C o o r d i n a t o r  N 37654.23 E 21319.10 G r o u n d  Surface E l o v a t i o n  5978 .51' 
T o t a l  Dopth 1 3 . 4 0 '  W a t o r  L o v o l  E n c o u n t o r o d  None 

S t a t i c  

. Dril l ing Company Bovles B r o s .  D r l l l o r  T. High 
0.10 Drll lod January 7. 1988  ~ 0 l p . r  B. Keenev 
Dril l ing Mothod  Hollow Stem Auger D r i l l l n g  Fluid 

KD Holliway Chockod  B y  L o g g o d  By 

G o o l o g i s t  sit. Yan.g.r 

Commonts  

TOP SOIL 

0.0-2.0' SAMPLE, 
Recovered 2.012.0' = 100%. 
0.0-0.5': 'TOP SOIL: varied greens a n d  
browns: grass a n d  ice: subangular:  cobbles 
u p  to 1" diameter ;  sandy clay; frozen. 

ARTIFICIAL FILL/DISTURBED 

0.5-1.1': CLAYEY SAND: pale yellowish 
brown (10 Y R  612) to d a r k  yellowish 
brown (10  YR 412); very coarse-grained 
(2.0-1.5 0 to 1/4") ,  poorly sorted sand: 
s u b r o u n de  d to a n g u la r ; sm a 11 q u a r t zi t e 
gravel up to 1" diameter: unconsolidated; 
nioist to frozen. 
1.1-2.0': SANDY CLAY: moderate  brown 
(S YR 3/4): some very coarse-grained, 
poorly sorted,  subrounded to angular  
sand;  angular  quartzi te  gravel  u p  to 3" 
diameter:  var ied green to yellow red 
orange to red  s ta ining throughout  core; 

_. 20 ttf 

H N II ba c k grou a d=1.2. 
O V A B a c h g r o u n d= 1.6 
L u d 1 u m ba c k g r ou n d 
= 0.0 

0.0-2.0': Field screen 
readings: HNu = 1.2 
(1.2); OVA = 1.9 (1.2). 

0.0-2.0': Field screen 
sa ai p 1 e: SP 16870 2 FS. 

2.0-3.5': Field screen 
readings: HNu = 1.2 
(1.2); OVA = 1.2 (1.2). 

4.0-6.0': Field screen 
readings: HNu = 1.6 
(1.6): OVA = 1.2 (1.2). 

6.0-8.0': Field screen 
readings: HNu = 1.2 
(1.2); OVA = 1.0 (1.0). 

6.0-8.0': Lrpper con- 
t a c t sa in p 1 e: 
SP168708UC. 

10.0-11.2': Contact 
sample:SP168710CT 

11.2-13.4': Field 
screen readings: HNu 
= 1.2 (1.2); OVA = 1.0 
(1.0). 



LOG 
OF 

BOREHOLE 

L o c a t i o n  Rocky Flats Plant: Solar Pond Area 8 o r o h o 1 0 / ~ 0 1 1  N O .  56-87/3P16-87 (cont'd.) 

f o t o l  Dopth  13.40 '  W a t o r  L o v o l  E n c o u n t o r o d  None 

Ofllllng Company Boyles B r o s .  ~ r 1 1 1 . r  T. High 
O r t o  Drlllod January 7 .  1988 ~ 0 i p . r  B. Keenev 
Drllllng Y o t h o d  Hollow Stem Auger Or1111ng F l u l d  None 

C o o r d l n r t o r  9 37654.23 E 21319.10 Ground  S u r t o c o  E l o v o t ~ o n  5978 .51'  

s t a t  IC 

L o g g o d  B y  KD Holliway 
Q olo 91s t 

Commontr  

/ 
L l tho log le  Dorcr lp l l on  

I t 

2.0-4.0' SAMPLE, 
Recovered 1.5/2.0' = 75%. ' 

CLAYEY S A N D  A N D  GRAVEL: l ight 
brown ( 5  YR 5/6) with pale yellowish 
orange (10 YR 8/6)  a n d  dark  yellowish 
orange (10 YR 6 / 6 )  with trace moderate  
reddish brown (10 YR 4/6), mostly in 
sand  zones; very coarse-grained, poorly 
sor ted sand,  subangular  to angular:  
quar tz i te  gravel subangular  to broken, to 
3" diameter;  becomes sandier  down core 
with medium-grained (2.5-1.5 0) fa i r ly  
sorted,  subangular  sand: damp. 

4 .O -6 .O ' S AMP LE. 
Recovered 2.012.0' = 100% 
S A  N D Y ye 11 o w is 11 
b rown (10 YR 5 / 4 )  to dark  yellowish 
brown (10 YR 4/21  with some yellowish 
gray ( 5  Y 7 1 2 )  especially towards bottom 
of core; subangular  to angular  quar tz i te  
gravel  up to 2" diameter  increases down 
core: quar tz i t ic  sand a n d  pebbles, sub- 
rounded to su ba n g  ular medi um-gr a ined 
(2.0-1.5 0) to coarse-grained up to 1 /4" 
d i a met e r : poor 1 y sort e d; 11 n c o 11 s 01 i d a t e d; 
some caliche increases d.own core; damp 
to moist. 

CLAY : mode r a t e 

S a m ~ l o r  Col loctod or / Othor  t o r t o  Corformod 

11.2-13.4': Bedrock 
Sample: SP168711BR 



OF 
BOREHOLE 

Locat ion  Rockv Flats Plant; So la r  Pond Area ~ o ~ ~ ~ ~ I ~ / w ~ I J  w 0 .  56-87lSPl6-87  (cont‘d.) 

T o t a l  D o p t h  17,40’ W a t o r  ~ o v o l  E n c o u n t o r o d  None 

Orllllng Company Boyles Bros. 0r111.r T. High 
0110 Dflllod January 7, 1988 ~ 0 1 p . r  B. Keeney 
Orll l lng Yothod  Hollow Stem Auger D r l l l l r e  f l u l d  gone 

Lossad 8y KD Holfiway C h o r k o #  B Y  

Coord ln , toa  3 3 7 6 5 4 . 2 3  E 21319.10 G r o u n d  S u r l a c o  E l o v a t l o n  3978 . 5 1 ‘  

S t a t l c  

$It. Yanaeor  

C R A R ?  Urnagar 

d 0 010 el* t 

Commontr 

Lltholoele Dore r lp t Io r  

t 

t 

6.0-8.0’ SAMPLE, 
* -  Recovered 2.0J2.0’ = 100%. 

6.0-6.3’:G R A V EL: a n g u la r to broken: some 
fine-grained sand; dry. 
6.3-7.0’: CLAYEY SAND: dusky yellow (5 
Y 6/4)  to yellowish gray ( 5  Y 7/2) ;  some 
clay; sand is very fine-grained to fine- 
grained (2.5-2.0 0); fairly well sorted; 
unconsolidated: some caliche (strong 
reaction to HC1); damp to moist. 

GRAVEL: yellowish gray ( 5  Y 7 / 2 )  with .. l i g h t  brown (5 Y R  516) and moderate 
reddish brown (10 R 4 / 6 )  staining; fine- 

.. grained (2.5-2.0 0) t o  coarse-grained, 
poorly sorted, subrounded to subangular -- sand: subangular gravel; lots of  caliche: 
unconsolidated; moist. 

I- 

.- 

.. 7.00-8.00’: CLAYEY SAND AND 

L 

8.0-10.0’ SAMPLE. 
Recovered 0.012.0’ = 0%. 
Lost core. .. 

A R A P A H O E  F O R M A T I O N  

Q i K a  contact estimated a t  9.40’ b y  
drilling and cuttings. 

10.0-11.2’ SAMPLE 
Recovered 1.81 1.2’ = 150?!0. 
S A N D Y  CLAYSTONE: l ight  olive gray (5 
Y 5 / 2 )  to yellowish gray ( 5  Y 7 / 2 )  w i t h  
dark yellowish orange ( 1 0  Y R  6 /6 )  iron 
staining; very fine-grained to fine- 
grained sand; some caliche; consolidated: i damp. 

/Otbor tortr  ? o r f o r m a #  

Pag. o f  4 



L O G  
O f  

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t ;  S o l a r  Pond Area B o r ~ h o ~ . / w . ~ ~  N ~ .  56-87lSP16-87 (cant Id. ) 

T o t a l  D o p t h  1 3 . 4 0 ’  W a t o r  L o v o l  E n t o u n t o r o d  None 

Orllllng Company  B o y l e s  Bros. ~ r 1 1 1 . r  T. High 
Dato Drl l lod January 7 .  1988 ~ 0 l p . r  B. Keenev 

Drllllng Yothod  Hollow Stem Auger Drl l l in@ Clu ld  None 

Coordinator 3 7 6 5 4 . 2 3  E 21319.10 Ground  S u r f r c a  E l o v a t l o n  5978  .51’ 

s t a t i c  

Loggod B y  KD Holliway 
aoo log l r t  

Comnonta  

L l tho lo@ le  Dorcrlption 

-1 r 

t 

11.2-13.4’ SAMPLE, 
Recovered 2 . 2 1 2 2 ’  = 100%. 
SANDY CLAYSTONE: same as above 
w i t h  occasioual iron nodules. 

TOTAL DEPTH: 13.49’. 

t 

SampIor Co l loc tod  01 

Othor t o r t 8  P o r t o r n o 4  / 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t i o n  - Rock\7 F l a t s  P l a n t ;  S o l a r  Ponds Area wall N O .  56-8 7 lSP16-8 7 
C o o r d i n a i o r  N 3 7 6 5 4 . 2 3  E 21319.10 E l o v a t i o n :  G r o u n d  S u r f a c o  5978.51' 
T o t a l  O o p t h :  W o l l  9 . 9 3 '  T O Q  o f  ~ a r i n g  5979 .89 '  

B o r o h o l o  17.40' 

CEARP Mu\- 
C o m m o n t a  

s u r r a c o  c 

B a c k f l l l  M a t o r l a l  t o n i t e  P e l l e t s  

o r e h o l e  
1 i a  m e t o r :  

7.5"  

r' 

- 

en D o p t l  

r i n g  

3 . 5 2 '  

W o l l  T o t a l  
Dopth  (11.1 

B o r o h  

13.40 T o t a l  3 (11.1 

01. 
b o p t k  



Wil No.: 56-87 

DATE 

111 4/88 

- 

- WELL DEVELOPMENT SUMMARY SHEET 

TIME METHOD VOLUME APPEARANCE COMMENTS 

Water level 0 '  before pumping; 
Weter level 0' after pumping. 
Hole depth: 10.3' 

------------ 0800 Pump i ng ------- 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATIOM UP BASE BELW TOC ELEVATION - -  
5687 02/29/88 597a.51 5979.89 1.38 9.67 6.70 5973.19 

03/21/88 7.80 5972.09 
04/18/88 6.70 5973.19 
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APPENDIX B-3 

1987 BOREHOLES 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



, 

INDEX OF DATA 

Boring NO.: SPO1-87 

Completed as well? No 

Data in Fils 

x Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data - 
Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



L O G  
O F  

B O R E H O L E  

Location Rockv F l a t s  P l a n t ;  S o l a r  Ponds Area ~ ~ ~ ~ h ~ l ~ / ~ ~ l l  no.  spol - 87 
Coordinator * N 37792 E 21209 G r o u n d  S u r l a c o  E l o v a t i o n  *5982.7' 
T o t a l  O o p l h  70.7 '  W o l o r  L o v a l  E n c o u n t o r a d  J J .7 '  

Orl l l ln9  C o m p a n y  B o v l e s  B r o s .  D r l l l o r  R .  S h a r p  
0.10 Drlllod (-)rt&bPr 77 -78 1987 H o l p o r  T. Merritt 
Drlll lng U o t h o d  Hollow Stem Auper  O r l l l l n s  F l u l d  None 

s t a t i c  

L o g ~ o d  BY J. B a c c h u s  
Ooologlrt  

C h o c k 0 4  B y  
S I t O  Y8a.g.r 

C t A R ?  Uaamgor 
~~~~~~t~ B o r e h o l e  b a c k f i l l e d  w i t h  P o r t l a n d  Type I Cement. 

* C o o r d i n a t e s  and e l e v a t i o n  e s t i m a t e d  from t o p o g r a p h i c  map. 

ARTIFICIAL FILL/DISTURBED 

0.0-2.0' SAMPLE. 
Recovered 1 .2/2.0' = 60%. 
0-0.6': SAND: moderate yellowish brown (10 YR 
5/4); silt and clay, asphalt; slight HC1 reaction. 
0.6-1.2': CLAY: moderate yellowish brow (10 YR 
5/41; dense; large pebbles; caliche; dry. 

-5 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: dense; large angular clasts of 
origin; reacts with HCl; slightly moist. 

igneous 

4 .O- 5 . on  SAMPLE. 
Recovered 1.2/1.0' = 120%. 
4.0-4.1': CLAY: same as above. 
4.1-4.35': layer of asphalt 
4.35-5.0': CLAY: same as layer above except one 
large chunk of redwood; appears to be a stake. 

- 10 

- 15 

5.0-8.0' SAMPLE. 
Recovered 1.3/3.01 = 43%. 
5.0-7.7': CLAY: moderate yellowish brown (10 YR 
5/4) with some spots of dark yellowish orange (10 
YR 6/6); sandy; silty; pebbly; clasts are 
subangular to highly angular; dry. 
7.7-8.0': CLAY: moderate reddish brown (10 YR 
4/61; some coarse sand; slightly moist. 

8.0-10.5' SAMPLE. 
Recovered 2.0/2.5' = 80%. 
8.0-9.1': CLAY: same as above. 
9.1-10.0': SAND: moderate yellowish brown (10 YR 
5/4) to dark yellowish orange (10 YR 6/6); no HCl 
reaction; very poorly sorted; size ranges from 
clay to pebbles; clasts are very angular; dry. 

10.5-12.7' SAMPLE. 
Recovered 1.65/2.5' = 66%. 
SAND: same as  above; contains some subrounded 
small cobbles; dry. 

12.7-15.2' SAMPLE. 
Recovered 1.2/2.5' = 48%. 
12.7-13.2': SAND: moderate reddish brown (10 YR 
4/6>; conglomeratic sand; poorly sorted: silt; 
clay and large pebbles angular to subrounded; 
sand; slight HCl reaction; dry. 

- 20 

Same108 C O l l O c t O d  or / 0th.r f o r t 8  C o r f o r m o d  

HNu Backgromd=O.S 
OVA Backgrowdsl.0 
Ludlun Eackground=O.O 

No Ludlun readings above 
background 

0.0-1.2': Field Screen 
Reading: HNu=0.4(0.4); 
OVA=1.2(0.6). 

0.0-1.2': Field Screen 
Sample: SP018700FS. 

4.0-5.0': Reading on 
Core:' HNu=1.4; OVAsl.2. 

4.0-5.0': Direct Hit 
Sanple: SP018704DH. 

5.0-6.3': Reading on 
Core: HNu=3.4; OVA'l.2. 

5.0-6.3': Direct Hit 
Sanpte: SPO18705DH. 

8.0-10.0': Readings on 
Core: HNu=3.4; OVA=1.2. 

- 10.5': Readings in 
Breathing Zone: HNu=0.6; 
OVA=2.5. 

10.5-12.2': Readings on 
Core: HNurl.0; OVAs2.8. 

10.5-12.21: Direct 
Hit/Upper Contact Sanple: 
SP 018711DH. 

12.7-13.9': Readings on 
Core: HNw1.0; OVA12.8. 



LOG 
OF 

BOREHOLE 

LOC8tlOn Rocky Flats Plant: S o l a r  Ponds Area Bor.hol./w.ll NO. SP01-87(contfd.) 
Coordinator Ground Surlaco E lo ra t lon  

Total  Dopth Wato r  Lo r01  Encountorod 

Drllllng Company Dril lor 

0.10 Drlllod Holpor  

Drllllng Yothod  D r i l l l n g  Cluld 

8t8tlC 

Checkod  B y  Loggod Dy 
GOOlO#l8t S l to  Managor 

CEARC Managor 

Commont8 

/ / / 

13.2-13.9': SANDSTONE: yellowish gray (5 Y 7/21; 
cleen: mottled oxidation: dark yellouish orange 
(10 YR 6/61: well sorted, small a m t  of clay; 
slightly moist. 

15.2-17.7' SAMPLE. 
Recovered 1.5/2.5' = 60%. 
SANDSTONE: moderate yellouish brow (10 YR 5/41 to 
yellowish gray (5 Y 7/21: claystone soaked except 
last 0.15 ft where it is uet to moist. 

17.7-20.2' SAMPLE. 
Recovered 2.35/2.5' = 94%. 
17.7-17.9': CLAYSTONE: light olive gray (5 Y 5/21; 
very fissile; no sand: moist. 
17.9-18.9': SANDSTONE: alternating bands of 
yellowish gray (5 Y 7/21 and dark yellowish orange 
(10 YR 6/61; coarse-grained; subrounded; moist to 

18.9-20.05': SANDSTONE: yellowish gray (5 Y 7/21; 
highly stained with dark yellowish orange (10 YR 
6/61; fractures; well consolidated; fine to 
coarse-grained; no HCL reaction; moist. 

20.2- 22.7' SAMPLE. 
Recovered 2.1/2.5' = 84%. 
SANDSTONE: same as above. 

22.7-25.2' SAMPLE. 
Recovered 2.1/2.S1 = 84%. 
SANDSTONE: dark yellowish orange (10 YR 6/6) and 
yellowish gray (5 Y 7/21; fine-grained; well 
consolidated; skightly moist. 

25.2-27.7' SAMPLE. - 35 Recovered 2.U2.5' = 96%. 
25.2-25.9': CLAYSTONE: dark yellowish orange (10 
YR 6/6) and yellouish gray (5 Y 7/21; sand; dry. 
25.9-27.6': SANDSTONE: dark yellowish orange (10 
YR 6/61 and yellowish gray (5 Y 7/2); coarse- 
grained; dry. 

27.7-30.2' SAMPLE. 
Recovered 2.6W2.5' = 120%. t t t  SANDSTONE: same as above except sand is finer- t t t grri*- TOTAL DEPTH: 30.2'. 

Samplor  Col loetod or  / Othor To818 C o r f o r m o d  

12.7-14.9': Direct 
Hit/Contact Sample: 
SPOl8713DH. 

15.2-16.7': Readings on 
Core: HNu=2.1; 0VAtlO.O. 

15.2-16.7': Bedrock 
Sanple: SP018716BR. 

20.2-22.3': Readings on 
Core: HNur2.3; OVAz1.8. 

20.2-22.3': Direct Hit 
Sanple: SP018RlDH. 

22.7-24.8': Readings on 
Core: HNu=O.2; OVA=4.3. 

22.7-24.8': Direct Hit 
Sanple: SP018723DH. 

25.2-27.61: Readings on 
Core: HNu = 0.3; OVA = 
0.6. 

27.7-30.2': Readings on 
Core: HNu = 0.3; OVA = 
0.6. 



INDEX OF DATA 

Boring N~.: SPO2-87 

Completed as well? No 

Data in File 

- x Log of Borehole 

- Well Construction Summaries 

- Well Development Summaries 
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- Packer Test Data and Results 
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- Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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LOG 
OF 

BOREHOLE 

L o c a t i o n  Rockv Flats Plant; Solar Ponds Area B O ~ . ~ O I O / W O I I  N O .  SPO2-87 
COOrdln.108 * N 37980 E 21532 Ground S u r f a c o  E l o v a t i o n  k5976.6 '  
T o t a l  D o p t h  1 5 . 1 '  W a t o r  L o v e 1  E n c o u n t o r o d  

Dri l l lng C o m e a n y  Bovles Bros. ~ r i 1 1 . r  R. Sharp 

Orl l l lng  Y o t h o d  Hollow Stem Auner Or i l l l ng  F l u l d  None 

3t . t l c  

Oat.  Dr l l lod  Octobe r 79. 1987 H0Ip.f T- h1prt-i 

Comno,,ts Borehole backfilled with Portland Type I Cement. 
*Coordinates and elevation estimated from topographic map. 

v 

- 5  

L i t h o l o g i c  D o s c r l p t l o n  

ARTIFICIAL FILL/DISTUREEQ 

0- 2.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: grayish brown (5 YR 3.2); sand, silt and - .  
gravel; clasts are angular; no roots; uell 
indurated; dry. 

2.0-4 .0 '  SAMPLE. 
Recovered 1.7/2.0' = 81%. 
CLAY: grayish broun (5 YR 3/21: poorly sorted, 
uith sand silt and gravel; no reaction uith HCL; 
dry. 

4.0-7 .0 '  SAMPLE. 
Recovered 1.7/3.0' = 53%. 
CLAY: same as above. 

Total depth measured at 7.6'. 

7.6-10.1' SAMPLE. 
Recovered 2.7/2.5' = 108%. 
7.6-7.85': CLAY: same as above. 
7.85-9.0': CALICHE: very pale orange (10 YR 8/2), 
reacts violently uith HCL; silt size; dry. 
9.0-10.1': CLAY: pale yellowish orange (10 YR 
8/6); caliche; reacts violently uith HCl; some 
angular pebbles; sand and silt; dry. 

Readjust depth. 

- 10 

ARAPAHOE FORMATION 

10.1-12.6' SAMPLE. 
Recovered 2.6/2.5' = 104%. 
SANDSTONE: yellowish gray (5 Y 7/2) uith bands of 
light yellowish orange; fine to coarse-grained 
sand; caliche; coal; turns green uith contact uith 
HCL; dry. 

12.6-15 .I' SAMPLE. 
Recovered 2.7/2.5 = 108%. 
SANDSTONE: same as above except mottled uith 
light yellowish orange; the sand is coarser; 
slightly moist near the bottom. 

TOTAL DEPTH: 15.1'. 

t t t  

S r m p l o s  Co l loe tod  or / O t h o r  T o r t s  ? o r f o r n o d  

HNu Eackgrwnd=0.9 
OVA Eackgrwnd = 0.5-5.0 
Ludlun Eackgrovd = 0.0 

No readings above 
background 

0.0-10.1': Composite 
Sample: SP02870008. (VOAs 
taken at 7.6-10.1). 

7.6-10.1': Upper Contact 
Sample: SPO28708uC. 

10.1-12.6': Contact 
Sanple: SPO28711CT. 

12.6-15.1': Bedrock 
sample: SP028713ER. 
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x Log of Borehole - 
- Well Construction Summaries 
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L O G  
OF 

B O R E H O L E  

L O C 8 t i O n  Rockv Flats Plant; Solar Ponds Area B ~ ~ O ~ O I O / W O I I  NO. sPo3-87 
C o o r d i n a t e 8  * N 37485 F, 71537 G r o u n d  S u r t a c o  E l o v a t l o n  *5978-7' 
T o t a l  O o p t h  20.4 I ?  W a t o r  L o v o l  E n c o u n t o r o d  1 2 . 8 '  

C t A R ?  Y.db.#Or 
~ ~ , , , ~ ~ ~ t ~  Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

S a m p l o r  C e l l o c t o d  or 
L l t h o l o s l c  D e a c r l p t l o n  h o r  T o r t r  C o r t o r m e d  

ARTIFICIAL FILL/DISTURBED 

0-2.0' SAHPLE. 

2.0-3.51: Reading on 
ROCKY FLATS ALLUVIUM Core: HNu=~.O;.OVA=~O. 

2.0-3.5': Direct Hft 
Sample: SP038702DH. 

4.0-5.0' SAMPLE. 
Recovered 0.6/1.0' = 60%. 

10.3-11.6': Readings on 
Core: HNu=0.3; OVAz3.6. 5.0-8.0' SAMPLE. 

Recovered 1 .85/3.0' = 62%. 

rounded to angular; moist. SP038711DH. 

rowded to angular; no HCl reaction. 

8.0-10.5' SAMPLE. 
Recovered 1.1/2.5' = 44%. 
SAND: moderate yellouish brown (10 YR 5/41: 
mottled with very pale orange (10 YR 8/2); silty 

10.5-12.8' SAMPLE. 
Recovered 1.3/2.5' = 52%. 
SAND: moderate yellowish brown (10 YR 5/41: poorly 
sorted; quartzite clasts that range in size from 
smell cobbles to large pebbles; sane silt: very 
little clay: no HCl reaction. 



LOG 
OF 

B O R E H O L E  

Loeatlon Rocky F l a t s  P l a n t ;  S o l a r  Ponds Area I ) o r ~ h o l ~ , W ~ l l  n o .  ~7 - 87(Cpnt~d.) 
Coord lnator  Ground Surtaco Elovatlon 

Total Dopth  Wato r  L o v o i  Encounto rod  

Drllllng Company Dr(l1.r 

bat. Drlllod Ho lpor  

Drllllng Mothod  Drl l l lng F lu ld  
Loggod By 

Stat ic 

Choekod  E y  
Goologl8t S I to  Managor 

CEAR? Yanagor  
Commontr 

Llthologlc Dorc r lp t lon  

t t  12.8-15.2' SAMPLE. 
Recovered 1.6/2.5' = 64%. 
12.8-13.2': GRAVEL: moderate yellowish brown (10 
YR 5/4); very poorly sorted; clasts are highly 
angular; clay, silt and sand; saturated; 
encountered water table at the top of the run. t 
13.2-14.4':CLAYSTONE: light olive gray (5 YR 3/21; 
mottled light brom (5 YR 5/61; dense; pockets of 
caliche; semi-moist to dry 

15.2-17.7' SAMPLE. + Recovered 1.712.5' = 68%. 
CLAYSTONE: Bame as above except getting s a w  
near the bottorn of the run. 

Total depth with plopper 17.9'. 
Adjust depth. 

17.9-20.4' SAMPLE. 
Recovered 1.8/2.5' = 72%. 
17.9.18.0': CLAYSTONE: light olive gray (5 Y 5/21; 
stained light brown (5 YR 5/6); dense; no HCl 
reaction; moist to wet. 
18.0-19.71: SILTSTONE: dark yellowish orange (10 
YR 6/6); some coarse-grained sand clasts; pockets 
of caliche; dry. 

TOTAL DEPTH: 2 0 . 4 ' .  

- 40' I I 

Samplos Co l loctod  or 
Othor T o r t 1  ?o r fo rmod  / 
12.8-14.4': contact 
Sanpte: SPO38713CT. 

15.2-16.9': Readings on 
Core: ii~~0.4; OVAr5.2. 

15.2-16.9': Bedrock 
Sanpte: SP038716BR. 

17.9-19.7': Readings on 
Core: HNur0.3; OVAs2.6. 
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L O G  
O F  

B O R E H O L E  

LOC8tiOn Rockv Flats Plant; Solar Ponds Area  ~ o r . h o l ~ /  w 011 NO. SPO4-87 
C O O f d l n r I O 8  * ?d -17761 F '71870 G r o u n d  S u r f a c o  E l o v a t i o n  * 5 9 7 1 . 8 '  
T o t a l  D o p t h  37 .O '  W a t r r  L o v o l  E n c o u n t o r o d  1 2 . 0 '  

S t a t l c  

Drl l l lng  C o m p a n y  Bovles Bros. D r l l l o r  3. Sh~a rD 
0.10 Dr i l lod  October 30 and November 3 and 4 ,  ~~l~~~ T. xerritt 
Drl l l lng  Y o t h o d  Hollow Stem Auger 1987 Dr l l l lng  Fluld None 
Logged By J. ~~~b~ Chockocl  Dy 

GOOlO@l8t S I to  Marmaor 

C t A R ?  Yanaaor 
c~~~~~~~ Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

r 

ARTIFICIAL FILL/DISTURBED 

0.0-2.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
0-0.0.3': PEBBLE: large. 
0.3-0.9': CLAY: moderate yellouish broun (10 YR 
5/4); sand; silt and pebbles; clasts are angular 
to subrounded; slight reaction to HCl; moist. 
0.9-1.2': IGNEOUS ROCK: some fractures. 

2.0-4.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 

-5 GRAVEL: dusky broun (5 YR 2/2); cobbles to 4 
inches in diameter, held together uith clay; no 
HCL reaction; moist. 

4.0-7.0' SAMPLE. 
Recovered 1.8/3.0' = 60%. 
4.0-4.8': GRAVEL: same as above. 
4.8-5.8': CALICHE; very pale orange (10 YR 8/2); 
silt; small angular cobbles similar to the clasts 
above; dry. 

7.0-9.5' SAMPLE. 
Recovered 1.7/2.5' = 68%. 
7.0-8.3': CALICHE: same as above. 
8.3-8.7': GRAVEL: uith caliche, similar to caliche 
above; dry; spotted uith moist areas. 

10 - 

ARAPAHOE FORMATION 

9.5-12.0' SAMPLE. 
Recovered 0.6/2.5' = 24%. 
SANDSTONE: yellouish gray (5 Y 7/2; contains small 
pebbles; grains are rounded to subrounded; coarse- 
grained; some clay; very moist. 

12.0-14.5' SAMPLE. 
Recovered 2.9/2.5' = 116%. 
12.0-12.2': GRAVEL: moderate yellowish broun (10 
YR 5/4); come clay and sand; Yet. 
12.2-14.5': CLAYSTONE: light olive gray (5 YR 
5/2); mottled uith dark yellouish orange (10 YR 
6/61; moist. 

15 - 

I 

Sampl.8 C o l l o c t o d  or / O t h o r  t o r t 8  ?orformod 

HNu Backgroud = 0.4-0.5 
OVA Background = 0.6-3.6 
No Ludlun reedings taken 

2.0-3.7': Readings on 
Core: HNu = 15; OVA = 
0.4. 

2.0-3.7': Direct Hit 
Sampie: SP048702DH. 

4.0-5.8': Reading on 
Core: HNu=400; OVA=0.2. 

4.0-5.8': .Direct Hit 
Sample: SP048704DH. 

4.0-5.8': Duplicate 
Sample: SPO487004D. 

- 7.0': Readings in 
Breathing Zone: HNu=1.2; 
OVA=1 .O. 

7.0-9.5': Readings on 
Core: HNu=nO; OVA=0.2. 

7.0-8.7': Direct 
Hit/Upper Contact Sample: 
SP048707DH. 

- 10.5': Readings in 
Breathing Zone: HYwO.6; 
OVA=2.5. 

9.5-11.1': Readings on 
Core: HNu=20; OVA17.8. 

9.5-11.1': Direct 
Hit/Contact Samle: 
SP048710DH (VOAS only). 

72.0-14.5': Readings on 
Core: HNu=85; OVA=3.3. 

12.0-14.5': Direct 
Hit/Uater Table/ 
Bedrock Secnplc: 
SP048712DH. 



LOG 
OF 

B O R E H O L E  

Locat ion Rocky Flats Plant: S o l a r  Ponds Area B O ~ O ~ O I O / W O I I  N O .  SP04-87(cont1d.) 
Coordlnatoa Ground Suriaeo E lorat lon  
Tota l  O o p t h  W a t o r  Lor01 Encountorod 

Orllllng Company O r l l l o r  

Oat.  Orlllod nolpor  

Statlc  

Orllllng Y o t h o d  DlllllIIg FlMid 
LOggOd Dy C h o c k o d  By  

GOOlOQlrt $Ita Manamor 

C t A l ?  I ~ r a m o r  
Commontr 

- 

14.5-17.0' SAMPLE. - Recovered 2.7/2.5' = 108%. 
14.5-15.1': CLAYSTONE: light olive gray (5 Y 5/21 - stained with dark yellowish orange (10 YR 6/61; 
blocky structure, concretions of caliche; moist. 
15.1-17.0': Same os above; Yet. 

17.0-19.5' SAMPLE. 

17.0-17.2': CLAYSTCUE: same as above. 
17.2-18.3': CLAYSTONE: dark yellowish orange (10 - YR 6/61; slightly moist. 
18.3-19.5': CLAYSTCUE: olive gray (5 Y 3/21 . mottled uith dark yellowish orange (10 YR bl6); 
very slightly moist. 

- Recovered 2.6/2.5' = 104%. 

CLAYSTONE: same as above except m c h  more sandy; - .- -- dry. 
-I - - m  

19.5-22.0' SAMPLE. 
Recovered 2.6/2.5' = 104%. 
CLAYSTONE: same as above. 

22.0-24.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: same as above except a little more 
sand. 

d" 

35 

24.5-27.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
24.5-25.0': CLAYSTONE: same as above except less 
sand, more consolidated and dry. 
25.0-27.0': CLAYSTONE: olive gray (5 Y 2/21; SMne 
coal; slightly sandy; dry. 

CLAYSTONE: same as above except layers of 
oxidation fran 0.2 to 0.4 ft in thickness: dark 
yellowish orange (10 YR 6/61: grades from pure 
claystone at the top to very sandy claystone at 
the bottan; pockets of caliche in unweathered 
areas; dry. 

29.5-32.0' SAMPLE. 
Recovered 2.7/2.5' = 108%. 

Sampler Col loetod of / Othor tortr  ?orformod 

14.5-17.0': Readings on 
Core: HNrP1.0; OVAm2.8. 

14.5-17.0': Field Screen 
Reading: 
HNu=650( 0.5 ); 
OVA=3.6(32). 

14.5-17.0': Field Screen 
Senple: SP048715FS 

17.0-19.5': Readings on 
Core: HNr~45; 0VA~3.2. 

17.0-19.5': Direct Hit 
Sanple: SP048717DH. 

19.5-22.0': Readings on 
Core: HNu=6O; OVA=3.0. 

19.5-22.0': Direit Hit 
Sanplc: sPO4872oOn. 

22.0-24.5': Readings on 
Core: HNu = 450; OVA 
30. 

22.0-24.51: Direct Hit 
Sample: SP048722DH. 

24.5-27.0': Readings on 
Core: HNut45; OVA=3.0. 

24.5-27.0': Direct Hit 
Sanple: SP048R5DH. 

27.0-29.5': 
Core: HNu=4 

Readings on 
.O; OVA15.8. 

27.0-29.5': Direct Hit 
Sample: SP048727DH. 

29.5-32.0': Readings on 
Core: HNusO.0; OVAr5.4. 

29.5-32.0': Direct Hit 
Sample: SP0487300H. 

C . g . 2  O f  3 



LOG 
OF 

BOREHOLE 

Location Rockv Flats  P l a n t :  Solar Ponds Area Boroho lo /WOl l  No. -87t'A - ! 
Coordinatoo Ground  Sur faco  E lovat lon  

Total  Dopth W a t o r  ~ o r o i  E n c o u n t o r ~ d  

Drilling Company  Dr i l lo r  

Dato  Dr i i lod Ho lpor  

Drilling Mothod  Dr i l l lng  F lu id  

Stat ic  

Logged  By 
Goologlot  

C h o c k o d  B y  
Sit. Managor 

CEARP Managor 
Commonto 

/ 
Lithologic Doocr ip t ion  

t 

t 32.0-34.5' SAMPLE. + Recovered 2.7/2.5' = 108X. 
CLAYSTONE: dark yellowish orange (10 YR 6/6) 
mottled uith grayish orange pink (5 YR 7/21: very 
thin seam of coal; no HCL reaction; weathered; 
slightly mist. 

34.5-37.0' SAMPLE. 
Recovered 2.5/2.5' = 1OOX. 
CLAYSTONE: olive gray (5 Y 3/2) mottled uith dark 
yellowish orange (10 YR 6/6); sandy; contains sane i coal; dry. 

TOTAL DEPTH: 37.0'. I 

i - I ' I 

Samploo C o l l o c t o d  or  
Othor  Tooto P o r f o r m o d  / 
32.0-34.5': Readings on 
Core: HNwO.2; WA11.8. 

32.0-34.5': Direct Hit 
Sanple: SP04873ZDH. 

34.5-37.0': Readings on 
Core: HNwO.0; OVA=o.5. 

34.5-37.0': Field Screen 
Readi ngs HNurO(0 .o) ; 
OVA=0.8(0.8). 

~ a g o  3 O f  3 
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LOG 
O F  

B O R E H O L E  

L o c a t i o n  Rocky Flats Plant; Solar Ponds Area ~ o r o h O ~ o ,  wall cl0. sp05-87 
C o o r d l n r t o r  * N 17865 G r o u n d  S u r l a c r  E l r r a t l o n  *5971.6' 
T o t a l  ~ o p t h  2 1 ; 8 '  W a t o r  L o v o l  E n c o u n t o r o d  1 5 . 3 '  

Orl i l lng C o m p a n y  Bovles Bros. 0r111or R .  WD 
0.10 Dr111od JovPmher 5 and 6. 1987 nolpoc T. Merritt; S. Bradfield 
Orlliing Mothod Hollow Stem Auger Dri l l ing Fluid None 

E 7 i ~ i n  

s t a t i c  

Coaeod 81 J. Bacchus 
Qoologlrt 

C t A R P  Uarawor 
Conrrontr Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

-3 

- 5  

I 

f 
Srnplor C o l l o t t o d  or / Othor t o a t r  C o r f o r n o d  

0.0-2.0' S A W p a  
Recovered 0.4/2.08 = ZOX. 
SOIL: modcrate yellowish brow (10 YR 5/41; roots; 
sand; clay; silt; dry. 

ARTIFICIAL FILL/DISTURBED 

2.0-4.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
GRAML: dusky yellowish brow (10 YR 2/21 -11 
cobbles; pebbles; sand, silt, and clay; angular 
perticles; wet to moist. 

10 

15 

4.0-7.0' SAMPLE. 
Recovered 1.6/3.0' = 53%. 
4.0-4.7': GRAVEL: s m - a s  above. 
4.7-7.0': CLAY: dark reddish brown (10 R 3/41; 
sane sand and smell angular cobbles; dense; dry. 

Recovered 1.3/2.5' = 52%. 
SAND: very pale orange (10 YR 8/21 and dark 
yellowish orange (10 YR 6/61: sand, silt, and 
cobbles; high amount of caliche; poorly sorted; 
dry. 

9.5-12.0' SAMPLE. 
Recovered 1.1/2.5' = 44%. 
SAND: SMW as above except slightly moist mar 
the bottom. 

Total depth of borehole measured 12.8'; adjust 
depth. 

12.8-15.3' SAMPLE. 
Recovered 1.6/2.5' = 64%. 
SAND: light olive gray (5 Y 5/21; small cobbles; 
pebbles; silt; clay clasts are angular; slight HCl 
reaction; W t  on top 0.3 ft; moist in the rest of 
the rm. 

15.3-17.3' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
15.3-16.3': GRAVEL: s a  as above except less 
sand; strong HCt restion; very wct. 

7.0-9.5' SAMPLE. 

H)(u Buk@romd=l.2 
OYA B~k@ro~d=O.8 
No Ludlu readings takm 

9.0-0.4': Reedtngs on 
Core: HNu = 1.0; OVA = 
1.2. 

0 . 0 - 0 . 4 ' :  Direct Hit 
Sanple: SP0587000~ ( m s  
wd Rads only). 

2.0-3.3': Reading on 
Core: HNw0.8; OVA=11. 

2.0-3.3': Direct Hit 
Ssnple: SP058702DH. 

6.0-5.6': Readings on 
Core: HNu=O.8; OVA14.8. 

4.0-5.6': Direct Hit 
Sample: SP0587040H. - 

7.0-8.3': Readings on 
Core: HNu=9; OVA.7.8. 

7.0-8.3': Direct Hit 
Sample: SP058707DH. 

9.5-10.6': Reddings on 
Core: HNw3.0; O V A 4 . 8 .  

9.5-10.6': Direct Hit 
Sanple: SP0587100H. 

12.8-14.4l: Readings on 
Core: HNw2.2; OVA=2.8. 

12.8-14.4': Direct Hit 
Senple: SP058712DH. 

15.3-17.3': Readings on 
Core: HNrrl .O; OVA.2.8. 

15.3-17.3': Dirrt Wit 
S w l e :  Wpo5871doH. 



L O G  
OF 

BOREHOLE 

Drlllhg Compony 

0.10 Orlllod 

Orllilng Yothod 

Loaaod B Y  
a . o l o ~ l r t  

/ 
Lltholo#lc D o r t r l e t l o n  

CLAYSTONE: dusky yellow (5 Y 6 / 4 )  to light olive 
Bray (5 Y 5/21 mottled with dark yellowish orange 
(10 YR 6/6); blocky structure; no HCl reaction; 
moist to uet. 

19.8-21.8' SAMPLE. 
Recovered 2.2/2.0' = llOX. 

caliche; moist. 
_. CLAYSTONE: Same as above except 

TOTAL DEPTH: 21.8' 

.w 

.c 

w 

-- 
- -  
t 

-11 pockets of 

Sane lor  C o l l o t t o d  or 
Othor t o r t @  ? a r l o r n o d  / 

17.8-19.8': Ffdd k r m  
Rsedi mi: WWrrO.O(O.0); 
OVA=O.4(0.4). 

19.8-21.8i: Field Screen 
Reedings: HNu=O.O(O.O); 
OVA=O .4(0.4 1. 
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L O G  
OF 

B O R E H O L E  

L o c a t i o n  Rockv Flats Plant; Solar Ponds Area ~ o r . h o l ~ / w ~ ~ l  N O .  Spo6-87 

C o o r d l n r l o r  * N 37900 E 22100 G r o u n d  S u r f o c o  E l o v o t l o n  *597? .9 '  
T o t o 1  D o p t h  3 0 . 7 '  W i t o r  L o v o l  E n c o u n t o r o d  None 

StOtIC 

Drllllng Cornpony Sovles Bros. Drl i lor  R. m u  
D o t o  Drlllod November 18 and 19, 1987 Holpor  T. Xerritt 
D r l l l l n g  Y o t h o d  Hollow Stem Auger Dri l l ing  Ftuld  None 
L o g g e d  BY J. Bacchus C h e c k o d  B y  

O.ologl*t a l t o  Maramor 

C t A R P  Maneeor 
Commeata  Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

- 
0 

5 

10 

15 

ARTIFICIAL FILL/OISTUREEO 

0.0-2.0' SAMPLE. 
Recovered 0.7/2.0' = 35X. 
0.0-0.41: SOIL: dark yellowish brown (10 YR 
4/21; sandy; grass and roots; uet to moist. 
0.4-0.71: CLAY: moderate yellowish brown (10 YR 
5/41 mottled with very pale orange (10 YR 6/21; 
caliche; sand; smell angular cobbles; moist. 

2.0-4.0' SAMPLE. 
Recovered 1 .7/2.01 = 85X. 
CLAY: same as above, except slightly larger 
clasts; moist. 

4.0-5.0' SAMPLE. 
Recovered 0.0/1.0' = OX. 
QUARTZITE: angular block. 

5.0-8.01 SAMPLE. 
Recovered 1.5/3.0' = 50%. 
CLAYEY SAND: dark yellowish orange (10 YR 6/61; 
large angular pebbles; slight HCL reaction; dry. 

8.0-10.5' SAMPLE. 
Recovered 2.4/2.5' = 96X. 
8.0-10.01: SOIL: dusky brown (5 YR 2/21; roots; 
clay, sand, silt, and small angular cobbles; dry. 
10.0-10.41: SAND: pale yellowish brown (10 YR 
6/21; contains clay and silt; smell angular 
cobbles; no HCl reaction; dry. 

10.5-13.01 SAMPLE. 
Recovered 1.9/2.S1 = 76%. 
CALICHE: very pale orange (10 YR 8/21; sand, 
silt, clay, small cobbles and pebbles; clasts are 
angular; dry to slightly moist. 

13.0-15.51 SAMPLE. 
Recovered 1.3/2.5' = 52X. 
CALICHE: same as above except the sample is 
Coarser at the bottom. 

15.5-18.01 SAMPLE. 
Recovered 1.2/2.5l = 48X. 

,,/ CALICHE: same as above but not as coarse; more 
small angular cobbles; slightly moist. -- 

S o m p l o r  C o l l o e t e d  or 
O t k o r  T o o t *  Por lo rmod  / 
HNu Beckgrourd=O .7 
OVA Backgrourd=0.8 
Ludlun Backgrcmd=O.O 

0.0-0.71: Readings on 
Core: HNu = 0.2; OVA 
0.7. 

0.0-0.7': Field Screen 
Readings : HNu=O. 4(0.3 1 ; 
OVA=0.6(0.61. 

2.0-3.7': Readings on 
Core: HNu.0.6; OVAz0.7. 

2.0-3.7': Field Screen 
Readings: HNu=400(45 1; 
OVA=O ,8( 0.61. 

2.0-3 .7 ' :  Field Screen 
Sampie: SPO68702FS. 

5.0-6.5': Readings on 
Core: HNu=0.4; OVAr0.8. 

5.0-6.5l: Field Screen 
Read i ngs : HNu=O .4( 0.4 1 ; 
OVA=O . O(O.01. 

8.0-10.4l: Readings on 
Core: HNu=O.O; OVAtl.7. 

8.0-10.41: Direct Hit 
Sanple: SP068708DH. 

10.5-12.4': Readings on 
Core: HNu=5.0; OVA=1.9; 
Ludlun=l. 

10.5-12.41: Direct Hit 
Sample: SP06871 IDH. 

13.0-14.3': Readings on 
Core: HNu=1.2: 

13.0-14.3l: Direct Hit 
SempLe: SP068713DH. 



LOG 
O F  

BOREHOLE 

Loeat lon  Bpcky F ~ R  P b t :  Sol- d s  Area ~ o r o h o l o / W o l l  No .  - 8 7 ( r m ' d . ' r  

Coord lna to r  Ground  S u r f 8 c o  E l o r r t l o n  

Tota l  Dopth  W a t o r  L o v o l  E n c o u n t o r o d  

8 t . t l C  

Drllllng Company Dr l l lo r  

Dato  Drill06 Holeor 
Drlll lng Mothod  Drl l l lng  C l u l d  
Loggod By C h o c k o d  By 

Ooologlrt $It. Managor 

C l A R ?  U a n a i O f  
Commontr  

Lithologic Dorc r lp t lon  

ARAPAHOE FORMAT I ON 

18.0-20.5' SAMPLE. 
Recovered 5.0/2.5' = 200%. 
CLAYSTONE: light olive gray (5 Y 5/21 mottled 
with dark yellowish orange (10 YR 6/6); some sand 
near the bottom of the run; pockets of caliche; 
mist. 

20.5-23.0' SAMPLE. 
Recovered 3.3/2.5' = 132%. 
20.5-21.0': SANDSTONE: dark yellowish orange (10 
Y 6/6) mottled with very pale orange (10 YR 8/2); 
grains are welt rounded; high amount of caliche; 
uell rounded pebbles; dry. 
21.0-23.01: CLAYSTONE: light olive gray (5 Y 
6/2) mottled with dark yellowish orange (10 YR 
6/6); pockets of sand; no caliche; slightly moist 
to dry. ---- E:g Total depth. depth of borehole measured 23.2'; adjust 

---- -___ ---- 23.2-25.7' SAMPLE. - Recovered 2.5/2.S1 = 100%. 
CLAYSTONE: same as above. 30 -------- ---- ---- 
25.7-28.2' SAMPLE. 
Recovered 2.8/2.5' = 112%. 
CLAYSTONE: olive gray (5 Y 3/21; slightly 
ueathered; contains sand near the top of the run; 
dry. 

28.2-30.7' SAMPLE. 
Recovered 3.0/2.5' = 120%. 
CLAYSTONE: olive gray (5 Y 3/2); mottled with 
light brown (5 YR 5/61: slightly sandy; blocky 
structure; dry. 

TOTAL DEPTH: 30.7' 

35 
- 

15.5-17.7': Readings on 
Core: "-1.0; OVA13.0. 

15.5-17.71: Direct Hit 
Sample: SP068716DH. 

18.0-20.5': Readings on 
Core: HNu=O.O; OVA12.3. 

l a m p l o r  Co l loc tod  or / Othor  T o r t r  ? o r f o r m o d  

18.0-20.5': Direct Hit 
Sample: SPO6871sDH. 

20.5-23.0': Readings on 
Core: HNu=O.O; OVA=2.0. 

20.5-23.0': Direct Hit 
Sample: SP068721DH. 

23.2-25.7': Readings on 
core: HNu = 2.2; OVA = 
7 . 4 .  

23.2-25.7': Direct hit 
sample: SP068724DH. 

25.7-28.2': Readings on 
core: HNu = 1.0; OVA = 
6.4. 

25.7-28.2': Direct hit 
sample: SPO68726DH. 

28.2.30.7': Readings on 
core: HNu = 1.0; OVA = 
1.8; Ludlun = 5. 

28.2-30.7': Field screen 
readings: HNu = 
l.O(l.0); OVA = 1.4C1.4). 
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L O G  
OF 

BOREHOLE  

~ o c a t ~ o n  Rockv Flats Plant; Solar Ponds Area B o r . h o ~ o l  w.11 N O .  SPO7-87 
C O O f d i n 8 1 0 8  * N 37&85 E 27100 Ground  s U f f 8 C O  E l o v r t l o n  *5977.h' 

T o t a l  D o p t h  3 1 . 0 '  W a t o r  L o v o l  E n c o u n t o r o d  18.0' 

3t.tlc 

Drll l lng C o m p a n y  Bovles Bros. ~ r i i i o r  R. Sharp 
Oat. D r l l i ~ d  November E7 & 1 7 .  1987 ~ 0 l p . r  T. Xerritt 
Dill l ing Yothod  Hollow Stem Auner 0r11i ing Fluld  None 

Loggod B y  J. Bacchus C h o c k 0 6  B y  
0 0 010 9 I8t Sit. Managor 

C t A R P  Maragor  
~~~~~~t~ Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

I 
- 0  

ARTIFICIAL FILL/OISTURBED 

0.0-2.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 

modcrate yellouish broun (10 YR 5/41: small 
angular cobbles; pebbles; sand and silt; green 
grass and roots; caliche; moist. 

- CLAY: 
~ _ _ _  $:E:;/- 2.0-4.0' SAMPLE. 
---- ---- Recovered 1.8/2.01 = 90%. 

2.0-2.2': CLAY: same as above. ---- ---- 

ROCKY FLATS ALLUVIUM 

-- - - 2.2-2.5': GRAVEL: dark reddish broun (10 R 3/41: 
---- clasts are very angular quartzite; clay in betueen 

clasts; very sticky; moist. 
2.5-3.8': CLAY: d e r a t e  broun (5 YR 4/41: 
pebbles; sand and silt; dry. 

---- ---- - - - -  ---- ---- ---- ---- ---_ - - - -  --- 
4.0-5.0' SAMPLE. 
Recovered 1.2/1.05 = 120%. 

kz-I-I<GT/ . -  :\;: 
5.0-8.0' SAMPLE. 
Recovered 1.3/3.01 = 43%. 
5.0-5.8': CLAY: Sam as above. 
5.8-6.31: CLAY: dusky yellouish broun (10 YR 

same as above except much larger clasts; 
- -  

2/2) at the top grading. to dark yellouish orange 
(10 YR 6/61 at the bottom; gravel, sand and silt; 
pockets of caliche; slightly moist to dry. 

8.0-10.5' SAMPLE. - Recovered 2.3/2.5' = 92%. 
8.0-8.5': CLAY: same as above. 
8.5-10.31: CLAY: dusky brow (5 YR 2/21: roots; 
caliche; cobbles; sand; pebbles; silt; moist. 

10.5-13.0' SAMPLE. 
Recovered 1.7/2.51 = 68%. . ~~~ 

10.5-11.3': CLAY: same as above except slightly 
more wet. 
11.3-12.2': SILT: pale yellouish broun (10 YR 
6/2); clasts of angular pebbles and coarse-grained 
sand; no HCl reaction; dry. 

S a m p l o r  Col loctod  or / O t h o r  Tomtm C o r l o r n o d  

HNu Background = 0.0-0 .8 .  
OVA Backgroud = 0.0-0.6. 
Ludlun Background = 0.0. 

0.0-1.8': Readings on 
core: HNu = 0.1; OVA = 
6.0. 

0.0-1.8': Direct hit 
sample: SP078700DH. 

2.0-3.8': Readings on 
core: HNu = 4.0; OVA = 
1 1 .  

2.0-3.8': Direct hit 
sample: SP078702DH. 

4.0-5.0': Readings on 
core: HNu = 0.8; OVA = 
0.0. 

4.0-5.0': Field- screen 
readings: HNu 
O.S(O.5); OVA = 0.6C0.5). 

5.0-6.3': Readings on 
core: HNu = 0.6; OVA = 
0.0. 

5.0-6.3': Field screen 
readings: HNu = 
O.S(O.5); OVA = 0.4C0.4). 

8.0-10.3': Readings on 
core: HNu = 0.5: OVA = 
0.8. 

8.0-10.31: Field screen 
readings: HNu = 
0.3(2.2); OVA = 6.8(3.2). 

8.0-10.3': Field screen 
sample: SPO78708FS. 

10.5-12.2': Readings on 
core: 
24. 

HNu = 1.0; OVA = 

10.5-12.2': Direct hit 
semplc: SP078711OH. 



LOG 
O F  

BOREHOLE 

Locat lon Bpckv F l a t s  P l a n t :  mar PQ nds Area Boroholo/ W 0 1 1  No.  3'07 - 87 f r n n t  'A - 

Coordlnator  Ground S u r f a c o  Elovatlon 

T o t a l  0Opth Wator  Lor01 Encountorod 

D r llllns Company 0r111or 

0.10 Drlllod Ho leor  

Orllllng Yothod Drlll lng Flu14 
L o a s o d  B y  

s tat i c  

C h o c k 0 4  Dy 
Qoologl8t alto Mrnraor 

CtA l l?  mrnraer 
Commontr 

Sampler Col loctod or / Othor Tort8  ?or fo rmod  

13.0-15.5' SAMPLE. 
Recovered 1.8/2.5' = 72%. 
13.0-13.8': SILT: same as above. - 13.8-14.81: CLAY: mottled dark greenish yellow 
(10 Y 6/6) and grayish olive (10 Y 4/21; sand; 
silt; pebbles and small cobbles; moist. 

15.5-18.0' SAMPLE. 
Recovered 1.2/2.5' = 48%. 
SAND: grayish orange (10 YR 7/4); coarse; Clay; 
large angular pebbles; high mount of caliche; 
mist. 

18.0-20.5' SAMPLE. 
Recovered 1.3/2.5' = 52%. 
SAND: same as above but more coarse; uet. 

I 

20.5-23.01 SAMPLE. 
Recovered 3.8/2.5' = 155%. 
20.5-21.3': SAND: same as above. 

ARAPAHOE FORMATION 

21.3-23.0': CLAYSTONE: light olive gray (5 Y 
5/21 mottled uith pale yellouish orange (10 YR 
6/61; dense; moist. 

23.0-26.0' SAMPLE. 
Recovered 5.0/3.0' = 167%. 
CLAYSTONE: same as above. 

26.0-28.5' SAMPLE. 
Recovered 3.0/2.5' = 120%. 
26.0-27.21: CLAYSTONE: same as above. 
27.2-28.5': CLAYSTONE: olive gray (5 Y 3/21; 
mottled uith Light brow (5 YR 5/61; dense: dry. 

28.5-31.0' SAMPLE. 
Recovered 3.3/2.5' = 132%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 31.0' 

35 

13.0-14.8': Readings on 
core: HNu = 0.4; OVA = 
30. 

13.0-14.8': Direct hit 
sanple: SP078713DH. 

15.5-16.7': Reedings on 
core: HNu = 1.0; OVA = 
11. 

15.5-16.7': Direct hit 
sample: SP078716DH. 

18.0-19.3': Readings on 
core: HNu = 0.6; OVA = 
11. 

18.0-19.3': Uater table 
sample: SP078718W. 

20.5-23.0': Readings on 
core: HNu = 1020; OVA = 
2.0. 

20.5-23.0': Contact 
sanple: SPO7872lCT. 

23.0-26.0': Readings on 
core: HNu = 95; OVA = 
5.2. 

23.0-26.0': Bedrock 
sanple: SP078723BR. 

26.0-28.5': Readings on 
core: HNu = 0.4; OVA = 
4 . 0 ;  Ludlun = 2. 

26.0-28.5': Direct hit 
sample: SP078726DH. 

28.5-31.0': Readings on 
core: HNu = 0.6; OVA = . 
0.2; Ludlun = 1. 

28.5-31.0': Field screen 
readings: HNu = 
140(140); OVA = O.S(O.4).  

P a g o  L of  



INDEX OF DATA 

Completed as well? Y e s  

Data in File 

x Log of Borehole 
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X Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

X Packer Test Data and Results 

X Water Level Data 

Saturated Thickness Hydrographs 
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L O G  
OF 

BOREHOLE 

L O C 8 t i O n  &kV . F W  S o l n r  p ond Area Borohoio/WOi l  No .  39 - 8 7 B R / S  P08-87 
~ o o . + d i n a t o r  N 38094.04 E 22166.32 Ground  S u r f a c o  E l o v a t i o n  5 9 4 7 . 1 0 '  
T o t a l  D o p t h  140.00'  W a t o r  L o v o l  E n c o u n t o r o d  

Dril l ing C o m p a n y  Bovles B r o s .  D r i l l o r  T.  High 
D a t e  Drlll*d O c t .  29-30 and Nov. 6-10, 1987 H.1p.r B .  Keenev 

Drill ing Mothod  w o w  S t e  m Auper: NC Core Orl l l ing F l u i d  None 

S t a t i c  

Commontr 

5 - 

10 

15 - 

20 

0.0-2.0' SAMPLE. 
Recovered 0.712.0' = 35%. 
GRAVEL A N D  CLAY: dark dusky brown 
( 5  YR 2/2)  to mixed light brown; weakly 
c e me n t e d ; sub r o u n de d 
quartzite gravel: poorly sorted: low 
plastic; slightly sandy; fine-grained; light 

s u ba n g u I a r , 

2.0-3.5' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
2.0-3.2': GRAVEL A N D  CLAY: dark 
yellowish orange (10 YR 616) to moderate 
yellowish orange (10  YR 514) with gravel 
to 4.00 mm and larger; sand varying (2.0- 
1.5 0 to  0.5-1.0 0); light moist. 
3.2-3.5': CLAY: dark yellowish orange (10 
Y R  6 / 6 )  moderately cemented; sliglitly 
sandy; f ine-grained; occasional small scat- 
tered gravel; highly plastic; very moist. 

Recovered 3.013.0' = 100%. 
3.5-5.2': CLAY: moderate brown ( 5  Y R  
4/41 to varying gray; considerably oxide 
stained: low plastic; f ine-grained sand 
(3.0-2.5 0); weakly cemented; claystone 
fragments; moist. 

A R A P A H O E  FORMATION 

5.2- 6 .S ': CLAYEY SA N DST 0 NE: I i g h t 
gray ( N  7 /0 ) ;  fine-grained sand (3.0-2.5 0) 
and finer; weakly cemented; weathered; 
moist. 

SampIor  Cel loctod or 
Othor t o r t s  Cor lo rmod  

IINu background=0.2. 
0 V A B a c h gr o 11 n d=2.8 
Ludlum background 
= 0.0 

0.0-2.0': Field screen 
readings: HNu = 0.2 
(0.2): OVA = 2.8 (2.8). 
No l u d l u m  readings 
above background. 

2.0-3.5': Field screen 
readings: HNu = 0.2 
(0.2): OVA = 2.8 (2.8). 
N o  ludlurn readiags 
above background.. 

3.5-6.5': Lrpper con- 
tact Sam pie: 
S PO 8 8 7 0 3 CT C . 

6.5-8.5': Contact sam- 
ple: SP088706CT. 

9.0-11.5': Bedrock 
sa nip 1 e: S P 0 8 8 70 9 B R . 

11.5-14.0': Field 
screen readings: HNu 
= 0.2 (0 .2 ) ;  O V A  = 2.8 
(2 .8) .  

14.0-16.5': Field 
screen readings: HNu 
= 0.2 (0.2); OVA 2.8 
(2.8). 



L O G  
O F  

B O R E H O L E  

Boroholo /Wol l  NO.  39 - 87-08 - 87 (C on't.) L O C 8 t I O n  
~~ 

G r o u n d  S u r f r c o  E lovat ion  

W a t o r  L o v o l  E n c o u n t o r o d  

C o o r d i n a t o r  

T o t a l  Dopth 

Drllllng Company  

D 8 t O  Drll lod 

Drllllng Mothod 

Loggod B y  
GOOlOgl8t 

Commontr  

1 -  / -  / 

6.5-9.0' SAMPIX - Recovered 2.0t2.5 = 80%. 
SANDSTONE: light gray ( N  710)  to - severely oxide s ta ined brown: f ine-  
gra ined  sand  (3.0-2.5 0); weakly cemented: - massive; sl ight clay binder;  weathered: 
moist. 

L 

9.0 - 1 1.5 ' S A MI' LE. - Recovered 2.5i2.5' = lflO?. 
C'LAYEY SANDSTONE: varying ox ide  
( F e )  browns to grays; I ine-grained s a n d  a s  
above: massive; weakly cemented; 
weathered;  moist. 

1 1.5- 14.0' SAMP J .E, 
Recovered 1312.5' = 60%. 
CLAYEY SANDSTONE: as stated above 
coil t i n II e d s t a i II e d; mode rat  el y ox i de 

14.0- 16.5' SAMPLE, 
Recovered 2.012.5' = 80%. 
CLAYEY SANDSTONE:. light gray (N 
7 / 0 )  to severely oxide s ta ined brown:  
sand (3.0-2.5 8); massive; low plastic; 
weakly to moderately cemented;  
weathered; moist .  

16.5-19.0' SAMPLE. 
Recover'ed 2.312.5 = 92%. 

STONE: oxide s ta ined brown to l ight 
gray; low plastic: massive; weakly 
cemented; weathered; moist. 

C'LAYEY TO VERY CLAYEY SAND- 

$amp108 C o l l o c t o d  or 
Othor  T o 8 t r  C o r f o r m o d  / 
m: Readings in 
augers: HNu = 0; 
OVA = 28. 



L O G  
OF 

BOREHOLE 

LOC8tlOn B o r ~ h o l . /  W 011 N o .  ?q-87BB.&fl8-&7LkQn - 't 
C o o r d l n r t o r  Ground  S u r l 8 c o  E l o v o t l o n  

Tot81 D o p t h  W 8 t . r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Drll l lng C o m p o n y  D r l l l o r  

Oat.  Drl l lod  H o l p o r  

Dril l ing M o t h o d  Or l l l lng  F l u i d  

L o g g o d  By Ch0ck.d  D y  
Q.o logi r t  s i t .  M a n a s o r  

C t A R ?  Waramor 
C o m m o n t r  

- Recovered 1.4t2.5' = 56%. 
CLAYEY SANDSTONE: moderately oxide .- slained to light gray ( N  7 / 0 )  massive, 
f ine-grained; weathered; moist. 

c 

21.5-24.0' SAMPLE. 
'- 

.- 
Recovered 1.812.5 = 72%. 
CLAYEY SANDSTONE light gray (N 
710) to severely oxide stained brown; low 
plastic sands (3.5-3.0 0 to 2.5-2.0 0); 
weakly cemented: massive; moist. 

24.0-26.5' SAMPLE. 
Recovered 1 . 2 1 2 5  = 60%. 
24.0-25.0': CLAYEY SANDSTONE: as 
noted above: moist. 
25.0-25.2': CLAYSTONE: medium gray (N 
4 / 0); ma ssi ve: block y; re ma in ing slight 1 Y 
sandy (3.5-3.0 0); low plastic: weat hered: 
moist. 

26.5-29.0' SAMPLE. 
Recovered 2.512.5 = 100?~. 
CLAYSTONE: medium grav  (N - 0 )  
massive: mediuiii plast ic:  s l i g h t l v  blockv: 
n o w  onlv s l i g h t l y  ox ide  s t a i n e d  in sti-enhs 
a t  28.5 and  28.8' f o r  2" streaks. i 
29 .O- 3 1.5' SAMPLE, 
Recovered 1.312.5 = 5270. 
SANDY CLAYSTONE: as noted above 
but  now moderately oxide (Fe) stained: 
massive: medium plastic; weathered: i moist. 

t 

L l t h o l o g t c  D o r c r l p t l o n  

5 0.10 - 5 9.75': P a  c k e r 
Test Interval #lo. 

59.75-69.40': Packer 
Test Interval # 9. 



L O G  
OF 

BOREHOLE 

Loc  atloh Boroho lo /Wo l l  N O .  39-87BR/SP08-87 ( c O f l ' t . )  

c oordlna I o 8  Ground  Sur faco  E lovat ion  

Total  Dopth  W a t o r  L e v o 1  Encounto rod  

Drilllng Company 

Dato Drl l lod 

Drllllna Mothod 

Stat ic  

D r l l l o r  

H o l p o r  

Dr i l l ing  F lu ld  

Commontr  

65 

70 - 

li 

80 _. 

Li tho log le  Do8cr lp t lon  

3 1 .S - 3 4.0' SAM P L L  
R e c o v e r e d  2.2J2.5' = 88%. 
SANDY CLAYSTONE: upper f o r m a t i o n  
(31.5-32.0') t h e n  s l ight ly  s a n d y ,  f i n e -  
gra ined ;  s e v e r e l y  o x i d e  s t a i n e d  b r o w n  to  
a l ight  m e d i u m  g r a y  ( N  6 / 0 ) ;  massive: low 
to medium p l a s t i c ;  weathered ;  b l o c k y ;  
in o i s t . 

34.0-36.5'  SAMPLE. 
R e c o v e r e d  2.512.5 = 100%. 
CLAYSTONE: d a r k  g r a y  ( N  310)  
medium g r a y  ( N  5/0):  massive;  med 
plastic :  b l o c k y ;  s l ight ly  sandy;  f 
gra ined :  moist.  

36.5-39.0' SAMPLE. 
R e c o v e r e d  1.712.5 = 68%. 

to  
11 in 
ne-  

CLAYSTONE: m o d e r a t e  brown (5 Y R  
414) to m e d i u m  d a r k  g r a y  ( N  6 / 0 1 ;  
massive;  b l o c k y ;  m e d i u m  plas t i c ;  s l ight ly  
sa 11 d y ; w e a  t h e r  e d ;  s t r e a  ked. moist  . 

3 9 .O - 4 1.5 ' S AMP LE. 
R e c o v e r e d  2.212.5 = 88%. 
CLAYSTONE/SHALE: medium d a r k  g r a y  
( N  4 / 0 ) ;  mass ive ;  b l o c k y  s l ight ly  sandy;  
f ine -gra ined ;  m e d i u m  plas t i c ;  moist.  

4 1.5 - 44.0' S AhlP LE. 
R e c o v e r e d  1.212.5 = 48%. 
CLAYS T 0 N E / S HAL E: d a r k 
gray  ( N  4/0) , ;  massive:  medium plas t i c  
so rn e w ha  t b l o c k  y ; j us t s l ight  1 y s n n cl y: 
l ight  moist.  

m e  d i 11 m 

Sampl.8 Co l loc tod  or 
Othor  TO818 C o r l o r m o c l  / 
69.40-79.05': P a c k e r  
Tes t  I n t e r v a l  # 8. 

~ a g o  4 01 19 



L O G  
O F  

BOREHOLE 

L o  c a t Io-n 

COOrdIfl8108 

T o t a l  Dopth 

Dri l l lng Company  

Dato  Drl l lod 

Dri l l ing Y o t h o d  

L o g g o d  my 
G o o l o g l r t  

Boroho lo/Wol l  N O .  39-87BR/SP08-87 (con't.) 
Ground  S u r t r c o  ElOV8tiOfI 

W 8 t . r  L0V.l E n c o u n t o r o d  

S t a t i c  

Dr i l lo r  

H o l p o r  

Dr l l l lng  F lu id  

C h o c k e d  B y  
$It .  M a n a s o r  

C L A R C  Yanager 
C o m m o n t r  

85 - 

90 - 

SI 

100 - 

m 

J 1.3 - 4 5.4' S A MI' L.E, - -  Recovered 1.68l4.10' = 41%. 
ROD = 1.0411.68' = 62%. 

4 1.8-42.35': SILTY CLAY STONE: dark -- gray ( N  3 / 0 )  to olive black (5 Y 2/1) ;  
some very fine-grained sand; well  sorted; -- unconsolidated; blocky; soft to mediuni 
11 a r dness: da m p. 

STONE: olive black ( 5  Y 211); sand very 
f ine-grained (3.5-4.0 0), well sorted; 
con so 1 i d a t e d; ha r d 11 e ss; 
sonie organics: damp. 

-- 41.3-41.8': CLAYSTONE PLUG. 

42.35-34.03': SANDY SILTY CLAY- 

b 1 oc k y ; ni e d i u m 

4 5.4 - 49.5 ' SA M P  LE. 
Recovered 4.10/4.10' = 100% 
RUD = 3.55/4.10' = 87%. -- SANDY CLAYSTONE: olive gray ( 5  Y 
411) to olive black ( 5  Y 2 /1) ;  sand very -- f ine-grained (3.5-4.0 0); well sorted: 
occasional lenses of a coarser grained 
sand (3 .0-2 .5  0); pinkish gray ( 5  YR 8 / 1 )  
increasing down core when get into sand- 
stone/claystone interbeds; consolidated; 
hard; a t  45.80' have a leaf imprint: occa- 
sional organics throughout core; damp. 

-- 
-- 

S a m p l o r  C o l l o c t o d  or 
Othor  T o r t 8  C o r f o r m o d  / 

79.05-88.70': Packer 
Test Interval # 7. 

88.70-98.35': Packer 
Test Interval # 6. 

98.35-108.00': Packer 
Test Interval # 5. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n .  B o r o h o l o / W ~ l l  NO. 39-87BR/SP08-87 (con't.) 
C o o r d i n a l o s  G r o u n d  S u r t a c o  E l o v a t i o n  

T o t a l  O a p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Dr i l l lng Company D r i l l o r  

H o l p o r  D.10 Dri l iod  

Drl l l lng Y o t h o d  Dr i l l ing  Fluid 
L o s g o d  By 

Goologl8t 

Commonts 

1 

L i t h o l o g i c  D o s c r i p t i o n  

1 .  

u 

1 3  

120 - 

I * 
49.5-54.0' SAMPLE, 
Recovered 4.20/4.50' = 93.30%. 
RQD = 2.7013.90' = 69%. 
49.5-50.7': S A N D Y  CLAYSTONE: olive 
gray ( 5  Y 3 / 2 ) ;  cutt ings f r o m  above;  

50.7-54.0': S A N D Y  CLAYSTONE: olive 
gray ( 5  Y 411)  to ol ive black ( 5  Y 2 / 1 ) ;  

.- same as 45.40-49.50' interval: a t  52.25' 
have some f ine-grained sand stained dark 

._ yellowish orange ( 1 0  Y R  616): lenses o f  
f ine-grained sand increase down core;  at  - -  53.5'-54.0' c lay is predominant: damp.  

'- 

'- moist. 

- 

- 54.0-57.0' SAMPLE. 
Recovered 3.313.0' = 110%. 
H U D  = 2.451.3.30' = 7Jc"c. 
S A N D Y  CLAYSTONE: same a s  above  
w i t h  nodules of very pale orange (10  1-R 
811)  clnv a n d  very f ine-grained s a n d  i n -  - creasing down core: a t  56.2:' l i a r - e  leiif - imprint: less f ine-grained sand lenses: 

- 
- 

ti a 111 p. 

57.0-61.0' SAMPLE, 
Recovered 4.014.0' = 100%. 
R Q D  = 4.014.0' = 100%. 

-- 
with more f ine-grained sand lenses; c lay -- llodllles st i l l  present: niore organics than 
above;  c lay increases down core wit11 -- 60.0-61.0' mostly clay;  damp. 

*- 

-- 
S A N D Y  CLAYSTONE: same as above 

-- 61.0-65.0' SAMPLE. 
Recovered 0.0/4.0'  = 0%. -- Lost core. 

S a m p l o r  Col loetod  or / O t h o r  f o r t s  ?or fo rmod  

108.00-117.65': Packer  
Test Interval  # 4. 

115.65- 125.30': Packer  
Test  Interval  # 3. 

11 7.65- 127.30': Packer  
Test  Interval  # 2. 

122.68-132.33': Packer  
Test Interval  # 1. 



LOG 
OF 

BOREHOLE 

B o r o h o l o / w ~ ~ ~  N O .  39-87BR/SP08-87 (con't.) 
Ground  S u r f r c o  E l o v r t l o n  

W r t o r  L o v o l  E n c o u n t o r o d  

L o e  r't Ion 

C o o r d l n r t o r  . 
T o t a l  D o p t h  

Drl l l lne C o m p a n y  

0810 Drlllod 

Drlll lnQ Y e t h o d  

L o e a o d  By 
a o o l o ~ l r t  

Commontr CLARP Waramor 

65.0-66.0' SAMPLE, 

R Q D  = 0%. 
Recovered 1.5/1.0' = 150%. 

CLAYSTONE: l i g h t  greenish gray (5 C Y  
411) to dark greeiiish gray (5 G Y  211) 
from 65.0-65.3'; rest of core olive black (5 - Y 2/11; trace very fine-grained sand; core 
mangled from drilling; appears uii-  - consolidated and blocky; damp to moist. 

66.0-70.0' SAMPLE. 

R O D  = 2.6/5.0' = 52%. 
Recovered S.OlJ.0' = 125%. 

66.0-67.5': CLAYSTONE: olive hlack (5  Y .. 2 / 1 1  to brownish black ( 5  Y R  2 / 1 ) ;  trace 
s i l t  and very fine-grained sand: some -- 
organics; blocky; consolidated; damp. -- 67.5-68.5': (3L.AYSTONE: olive black (5 Y 
2 / 1 1  to brownish black ( 5  Y R  2/11; trace 

.- silt and very fine-grained sand: some 
organics: hlocky; consolidated; damp. -- 68.5-69.5': CLAYSTONE: olive black ( 5  Y 
2 / 1 )  to greenish black ( 5  G Y  2 / 1 )  to black -- ( N  1/01; trace silt; blocky; damp. 
69.5-70.0': CLAYSTONE: medium bluish -- gray (5 B 511) to medium gray ( N  5/01; 
h i g h 1 y p last i c ; bloc k : moist . 

70.0-74.0' SAhlPLE. 
Recovered 0.6/4.0'  = 15%. 

C'LAYSTONE: olive black ( 5  1- 2 1 )  t o  _ _  medium dark g r a v  ( N  4tO):  Lriochi.  
11 o m og e 11 o 11 s: p I a s t i c : d a rn p . 

_ _  R Q D  = 0%. 

t 

S r n p l o o  Colloctod 
O t h o r  t o r t o  P o r t o r n o d  / 



LOG 
O F  

BOREHOLE 

Location ~ ~ ~ ~ ~ O I . / W O I I  NO. 39-87BR/SP08-87 (can't.) 
C o o r d l n r t o a  . Ground  Sur r ree  E l o v a t l o n  

T o t a l  0 O p t k  W a t o r  L o v o i  E n c o u n t o r o d  

S t a t l c  

Orlitlng C o m p a n y  O r l l l o r  

Oat. O r l l l o d  Holpor  

Oril l lng Yothod Or l l l lng  Fluid 

C h o c k 0 4  B J  Loggod  B y  
Ooologirt  S i t e  Maremor 

Commortr 

f 
L l t h o l o g l e  Oortr lpt lon 

74.0-76.0’ SAMPLE, 
Recovered 3.8512.0’ = 193%. 
R Q D  = 2.261335’  = 59%. 
Picked up 1.85’ from previous ron .  
72.15-74.0’: CLAYSTONE: olive black ( 5  
Y 2 / 1 )  with lenses of black (N l /O);  
blocky,  homogenous; plastic; damp. 
74.0-76.0’: CLAYSTONE: olive black (5 y 
211) to medium gray ( N  5/0),  blocky,  
h o III og e 11 ou s; p 1 a s t i c ; da m p . ! L 
76.0-80.0’ SAMPLE. .. Recovered 2.1314.0’ = 53%. 
R Q D  = 1.50/2.13’ = 70%. 

-. CLAYSTONE:  olive black (5  Y 211) ;  some 
silt: some orgatiics; trace very f ine-  

- =  prained sand interbeds: homogenous; 
blocky;  medium hardness; damp. - 
80.0-82.0’ SAIbiPLE. -- Recovered 2.6217.01 = 131%. 
ROD = 1.6212.62’ = 62%. 
SANDY CLAYSTONE: olive black (5 y 
2/1): some very f ine-grained sand. poorly 
sorted, subnngular to  subrounded f i n e -  
grained sand occurr ing i n  lenses and 
interbeds; some silt; some organics; small 

..) coal  seams; blocky;  f a i r l y  homogenous: 
I 

in e d i u in h a r d n e ss; damp. 
t 

-I 

-- 

t 

San?Ier Col lortod or 
O t h o r  t o r t e  ?o r lo rmod  / 



L O G  
O F  

BOREHOLE 

l o r o h o l o / w ~ l l  N O .  39-87BR/SP08-87 (con’t.) L o c a t i o n  

C o o r d l n o  t o s  . G r o u n d  S u r l r c o  E l o v r t l o n  

Tot81 Dopth  W o t o r  L o v o l  E n c o t i n t o r o d  

Drl l l ing Company 

D a t o  Dr l l lod  

Drll l lnQ Y o t h o d  

S t 8 t l C  

Dr l l lo r  

H o l p o r  

Orl l l lng Fluid 

C h o c k o d  DY Loggod By 

Qoologlrt $It. Marasor 

CEARP Maramov 
Conmont r  

/ / 
Ll thologie  Dorcr lpt lon 

f 
82.0-83.0‘ SAMPLE, 

- - R e c o v e r e d  2.3812.0’ = 119%. 
R Q D  = 2.1512.38’ = 90%. 
SA N D Y 
STONE INTERBEDS: o l i v e  b l a c k  (5 Y 

- - 2 / 1 )  to d a r k  g r a y  ( N  3/01; s a n d  very  f i n e -  
g r a i n e d  to f ine -gra ined .  poor ly  sor ted ,  

- - o c c u r s  in l enses  a n d  in terbeds :  o c c a s i o n a l  
s t r ingers  of c o a l  in s m a l l  f r a c t u r e s  wi th  - -  
no o r i e n t a t i o n ;  some si l t :  some organics ;  
c o n  soli dated:  m e d i u m  h a  r d II ess: f r o in 
83.0-84.0’ h a v e  sinall lenses o f  l a i l l y  ne11 

.. sor ted  f i n e - g r a i n e d  (3.0-2.5 8 )  sand.  
subrounded:  q u a r t z i t i c ,  yel lowish e r a \  ( 5  

- -  Y 811); d a m p  w i t h  s a n d  lenses moist .  

-_ 8 4.0- 8 6.0‘ s A h I P LE. 
R e c o v e i e d  2.012.0’ = 100%. 

.- R U D  = 1.7612.0’ = 86%. 
SANDY CLAYSTONE: o l i v e  b l a c k  (5 E’ - -  2 / 1 )  to d a r k  g r a y  ( N  310) with  yellowish 
g r a y  ( 5  Y 8 / 1 )  f i n e - g r a i n e d  s a n d  lenses -- occas ional ,  poor ly  sor ted ;  o c c a s i o n a l  
s t r ingers  o f  coal :  some s i l t ;  some organics :  -- consolidated:  damp. 

c‘ I, A Y ST 0 NE / CLAY E Y SA N D - 

-- 86.0-88.0’ SAMPLE. 

,:. RUI) = 2.012.0’ = 100%. .- S A N D Y  SILTSTONE: s a m e  as a b o v e  
e x c e p t  less sand;  no c o a l  str ingers:  damp. 

K e c o v e r e d  2.0iZ.0’ = 100%. 



L O G  
OF 

BOREHOLE  

L o c  a t Ion B o r o h o i o / w ~ ~ ~  N O .  39-87BR/SP08-87 (con't.) 

T o t a l  O o p t h  

Drll l lng Company  Dr I I Ior  

H o l p o r  

Dr l l l lng  F luld 

C h o c k 0 4  By 

G r o u n d  S u r f r e .  Elovat lon  

W 8 t . f  L 0 v . l  E n e o u n t o r o d  

c O O f  d I n 8  10s 
. 

S t a t l c  

o a t 0  Drll lOd 

Ori l l lng Mothod 

Loggod By 
a o o l o g l r t  $It. Manager 

C t A R P  Mana@Or 
C o m m o n t ~  

Llthologle D ~ ~ c r l p t l o n  v 
88.0-92.0' SAMPLE, 
Recovered 4.014.0' = 100%. 
RQD = 3.63/4.0' = 91%. 
88.0-91.0': SANDY SILTSTONE: olive 
black ( 5  Y 2 / 1 )  and dark gray (N 3/0); 
some c lay;  lots of silt; some very f i n e -  
grained f a i r l y  well sorted sand with 
lenses o f  a f ine-grained,  well sorted sand; 
damp. 
91.0-92.0': SILTY SANDSTONE: olive 
black ( 5  Y 211)  with yellowish gray (5 Y 
8/L)  to  pinkish gray ( 5  YR 811)  fine- 
grained sand,  f a i r l y  well sorted: sand in 
lenses and interbeds: some clav:  some 
organics: small planes o f  lamination 
present in sand lenses; consolidated; 
damp. 

92.0-96.0' SAMPLE. 
Recovered 4.014.0' = 100%. 
R Q D  = 3.8314.0' = 96%. 
92.0-94.25': SILTY SANDSTONE: olive 
black (5 Y ?/l) to yellowish gray (5 Y 
8/ I ) ;  very f ine-grained to f ine-grained 
sand. f a i r l y  well sorted: some planes of 
lainination: less s i l t  and clav t h a n  above: 
some occasioiial organics: consolidated: 

9 4.2 5 - 9 5,?': SA N D Y S 1 L T S T 0 N E SI L T 1- 
SANDSTONE: same as above w i t h  f i r l e i -  . grained sand: damp. 
95.2-96.0': S I L T Y  S A N D S T O N E :  s a m e  ;IC 

91.0-94.25': damp. 

' da nip. 



LOG 
OF 

BOREHOLE 

' 

L o c a t l o n  6 or. h 0 1 w 11 N 0.  39-8 7BR/ SPO8-87 (con' t . ) 
Ground  S u r l a c o  E l o v r t l o n  C o o r d l n r  t o e  

Tot81 D o p t h  W a t o r  L o v o l  E n e o u n t o r o d  

Drll i ing C o m p a n y  Dr l l lo r  

H o i p o r  Oat. Dr l l lod  

Drllling M o t h o d  Dr l l l ing  Fluld 

s t r t l e  

-. 
-- 

C o n m o n t r  

96.0-200.0' SAMPLE. - Recovered 4.314.0' = 107%. 
R Q D  = 4.014.3' = 93%. 
96.0-97.35': S A N D Y  SILTSTONE: olive 
black (5 Y 2/1) ;  very fine-grained sand, 
fairly well sorted i n  siltstone matrix; 

..) some clay; some organics; some lamination 
planes; consolidated; at 96.10-96.50' and 
97.2-97.35' have lenses of a light olive 
gray (5 Y 6/1)  to olive black ( 5  Y 2/11, 
fairly well sorted, moist, fine-grained 
sand; damp. 
97.35-99.0': SILTSTONE: olive black (5  Y 
211); very fine-grained sand yielding to  

*. claystone downcore and disappearing a t  
98.85': consolidated; some clay; lots silt; - -  occasional nodules o f  grayish orange (10  
Y R 7/4) clay, prominent from 97.35-98.0'; 
some organics: damp. 
99.0-100.0': CLAYEY SILTSTONE: olive 
black ( 5  Y 2 / 1 ) ;  trace very fine-grained .. sand; lots of s i l t ;  lots of clay; consoli- 
dated: some organics; occasioual grayish -. orange (10 Y R  7 / 4 )  nodules of clay; 
damp. 

+ 1 

t 

i 

8.npl.s C.ll.ot.d .I 

T o r t s  P o r t o r n o d  



L O G  
OF 

BOREHOLE 

-- 

_. 

L o c a t i o n  

C 0 ord inr  t o a  

T o t a l  Doptk  

. 

100.0-104 0’ SAMPI ~F., 
Recovered 2.6114.0’ = 65.3%. 
R Q D  = 2.50/2.61’ = 96%. 
100.0-101.0’: CLAYEY SILTSTONE: olive 
black (5 Y 2/11; t race  very f ine-grained 
sand; f a i r l y  homogenous; consolidated: 
damp. 
101.0-101.5’: SILTY SANDSTONE. yel- 
lowish gray ( 5  Y 8 / 1 )  to  ol ive black (5 Y 
2/1); sand f r o m  very f ine-grained in 
upper portion to f ine-grained in lower 
portion f a i r l y  well sorted, subrounded: .- some si l t ;  l i t t le  c lay;  consolidated; damp 
to  moist. .. 101.5-102.61’: CLAYSTONE: medium dark 
gray (N 4iO) to dark g r ay  ( N  3 /0 ) ;  highly -- plastic; blocky;  homogenous: no silt or 
sand: damp to moist. 

c 

1 0 4 .O - 1 0 8 .O ’ SA MP LE, - -  Recovered 4.014.0’ = 100%. 
RQD = 3.27f4.0’ = 8270. -. CLAYSTONE: ol ive  black ( 5  Y 211) to 
dark gray ( N  3/0); trace si l t ;  blocky;  - -  homogenous; damp to moist. 

Drllllng Company  

D a t o  Drlllod 

Drll l lng Yothod 

Loggod 8 y  
a O O l O g l 8 t  

~ O ~ O I ~ O I O / W O I I  NO. 39-87BR/SP08-87 (con’t.) 
G r o u n d  S u r f a t o  E l o v a t i o n  

W i t o r  L o v o l  E n t o u n t o r o d  

S t a t l c  

D r l l l o r  

t40lp.r 

Dr l l l lng F l u i d  

Chock04 BY 
Sit. Y.n.@.r 

Commontr 

/ / / 

F- 
Llthologlc Dorcr lpt lon 

I 

S a n p l o r  to l loc to4  or / 0 t hor t o a t a  Cor f  ormod 



L O G  
O F  

B O R E H O L E  

L o c  r t Ion B o r o h o l o / W o l i  N O .  39-87BRISP08-87 (con't.) 
C o o r d l n r  t o r  G r o u n d  S u r f r c o  E l o v r t l o n  

T o t a l  Doptk  W r t o r  L o v o l  E n c o u n t o r o d  

Orll l lng C o m p a n y  DrI I Ior  

O r t o  Drl l lod H o l p o r  

Dri l l ing Mothod Or l l l lng  F l u i d  

I 

$t.tlC 

Loggod Dy 
Ooologlst 

Commortr 

1 
Llthologlc D o s c r l p t l o n  

108.0-112.0' SAMPLE, 
Recovered 3.914.0' = 98%. -_  R U D  = 3.49/3.9' = 89.5%. 
108.0-110.0': SILTSTONE: olive black (5 Y _ _  211); some very fine-grained sand; some 
cia y; some organics; fair ly homogenous; .- consolidated; hard; more sand down core; 
damp. - -  110.0-111.90': SANDSTONE:  dark greenish 
g r ay  (5  G 4 / 1 )  to greenish gray (5 G Y  - -  6/1) with some yellowish gray (5 Y 8/1); 
very fine-grained (3.5-4.0 0) to fine- .- grained (3.0-2.5 0); fa ir ly  well sorted: 
subangular to subrounded: some silt: trace 
clay: some leaf and plant stem organics, 
increases down core; sand fines as goes 
down core with occasional lenses of the 

- -  
* -  

-. coarser grains; massive; damp to moist. 

I 

S a n e f o r  t o l l o c t o d  or / Othor T o r t s  P o r t o r n o d  



LOG 
OF  

BOREHOLE 

- -  
- -  
- -  

L o c r t l o n  

C o o r d l n r t o r  . 
Tot81 Depth 

112.0-116.0' SAM PLE, 
Recovered 4.6714.0' = 117%. 
RQD = 3.2314.67' = 69%. 
112.0-112.5': SANDY SILTSTONE: olive 
black ( 5  Y 211); 40% silt; 40% organics: 
20% sand: consolidated: damp to moist. 
112.5-115.75': SANDSTONE: greenish gray - -  (5 GY 6 / 1 )  to dark greenish gray (5 G 
4/1 )  with some yellowish gray (5 Y 8/1); - -  f ine-grained (3.0-2.0 0) to medium- 
grained (2.0-1.5 0) sand, f ining down -. core; occasional lenses of clay and  silt -- associated with organics occurring 
throughout the core; sand massive with 
zones of contorted bedding; consolidated: 
a t  112.75' have a f racture  of coal w i t h  - -  sinall f ractures  of coal or organics occur- 
ring. throughout the core; damp to moist. -- 115.75-116.0': SILTY SANDSTONE: olive 
black (5  Y 211); very silty; sand f ine -  -- grained I O  medium-grained as above. 
occurring i n  lenses: inniiv organics n - i t h  

- c  clnv associated: T'ery hard: consolir lntrd. 
damp.  

Orllllng Company  

Drl l l lng Yothod  

Loggod By 

0.10 Drlllod 

Ooologlrt 

I l o r 4 h o l o / w ~ l l  NO: 39-87BR/SP08-87 (con't.) 
G r o u n d  S u r l r c o  E lov r t lon  

W r t o r  L o v o l  E n c o u n t o r o d  

S t 8 t l C  

D r l l l o r  

Holpor  

Orl l l lng Flu id  

C h o c k o d  B y  
Slto Y*R.).? 

/ 
Llthologle Dor t r lp t lon  

t 
t 

I 

t 

'1 

i 

S r a p l o r  Colloctod or 
O t h o r  to r t r  P o r t o r n o d  / 



L O G  
OF  

BOREHOLE 

-- 
-. 
-- 

L o c a t i o n  

C o o r d i n a t o r  . G r o u n d  S u r f a c o  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Drl l l lng C o m p a n y  Dr111or 
Holpor  Oat .  Drl l lod 

Orll l lng Yothod Drl l l lng Fluld 

Loggod 8 y  

~ o r . h o l . / ~  011 NO. 39-87BR/SP08-87 (can't.) 

s t 8 t l C  

C h o c k 0 4  BY 
Qoologlat 8110 Yanagor 

C L A R C  Wanamor 

Commonta 

I 

I 
116.0-120.0' SAMF LE, 
Recovered 2.0/4.0' = 50%. 
RQD = 0.4512.0' = 22.5%. 

A N D  CLAYSTONE: reworked. 
116.3-116.9': SANDY SILTSTONE: olive 
black (5 Y 2 / 1 )  with yellowish gray ( 5  Y 

* -  8/1)  and greenish gray (SGY 6/1)  fine-  
graiued sand in lenses; some clay;  some 
organics:  massive; consolidated; damp to 

116.0-116.3': CUT'I'INGS O F  SILTSTONE 

-. moist. 

..STONE: olive black ( 5  Y 2/11 ;  heavy silt 
influence;  sand is very fine-grained;  some .. organics;  massive;  consolidated; damp. 

116.9-118.0': CLAYEY SANDY SILT- 

/ 
Ll thologlc  D o r c r l p t l o n  

I 

t I 1 

I '  

i 

Sampl.8 Colloctod or / Othor T o a t o  P o r f o r m o d  

ttt 
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L O G  
O F  

B O R E H O L E  

- =  

- -  

L o c a t i o n  

Coordlnr  tom 

T o t a l  Depth  

MPLE, 
R e c o v e r e d  4.612.0' = 230%. 
KQD 3.97/4.6'  = 86%. 
1 1 8 .O - 1 2 0.0': C LA YE Y SI LT S T 0 NE: o 1 i v e 
b l a c k  (5 Y 2 / 1 )  to greenish  b l a c k  ( 5  GY 
Z / l ) ;  t r a c e  v e r y  f i n e - g r a i n e d  sand;  some 

.- organics :  o c c a s i o n a l  seams o f  c o a l ;  
massive;  b l o c k y ;  f a i r l y  homogenous;  c o n -  -- solidated:  d a m p .  
120.0-121.4': CLAYEY SILTSTONE: d a r k  
greenish  g r a y  (5  G J/1) to greenish  b l a c k  
(5 G Y  2 /1 ) ;  t r a c e  very  f i n e - g r a i n e d  s a n d  - -  in lenses;  s o m e  organics ;  massive;  consol i -  
dated :  damp.  - -  lZl.J-l2?.O': SANDSTONE: d a r k  greenish  
g r a y  (5 G 4 / 1 )  t o  greenish  b l a c k  ( 5  GY 
2 / 1 k  some s i l t  i u  top  of  c o r e  g i v i n g  way 
to sand;  f i n e - g r a i n e d  to  medium-gra ined  
(2.0- 1.5 0) sand.  subrounded to  
subangular :  f e l d s p a t h i c  a n d  q u a r t z i t i c :  
f a i r l y  well  sorted:  massive;  homogenous: 
consol idated ;  f e w  organics ;  d a m p  t o  moist .  

1?0.0-122.0' S A  .. 

B o r o h o l o /  W o l l  N O .  39-87BR/SP08-87 (con't 
Ground  S u r f r e o  E l o v r t l o n  

W m t o r  L o v o l  E n c o u n t o r o d  

I, 

S t r t l C  

Drllllng Company D r i l l o r  
Holpor 0.10 Drlilod 

Drll l lng Yothod  Drl l l lng F lu id  
Loggod B y  C h o c k 0 4  By 

O.0l0gl.t SIto Maramor 

f t 



LOG 
OF 

BOREHOLE 

L o c a t l o n  l o r o h o i ~ / w ~ ~ ~  N O .  39-87BR/SP08-87 (con't.) 
C o o r d l n . t ~ r  - G r o u n d  S u r t a c o  E l o v a t l o n  

T o t a l  O o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Dr l l l lng C o m p a n y  Dr I I Io r  

Wolpor D i t .  D r l l l o d  

Drl l l lng Mothod D r l l l l n ~  Fluld 

S t a t l c  

C h o c k 0 4  D y  LO9S.d m y  
aoologlrt  Stto Yara@or  

C t A R C  m o r a @ o r  
C omoonts  

/ 
Lltholosie Doscrlptlor 

122.0- 126.0' SAhlPLE, 

RQD = 3.65/4.0' = 91%. 
122.0-122.85': SANDSTONE:  greenish  g ray  
( 5  G 6 / 1 )  to greenish  b l ack  ( 5  G 2/1):  -- 
some silt; f ine-gra ined  to medium-gra ined  

._ (2.5-1.5 0) sand,  s u b r o u n d e d  to 
subangu la r ,  f a i r ly  well sor ted ;  some .. organics;  massive: consolidated: moist. 

-- greenish  g ray  (5 G 6/1) to greenish  b lack  
(5  G 2/1);  very  f ine -g ra ined  s a n d  wi th  

*- lenses of f ine-gra ined  to medium-gra ined  
s a n d  as above  (122.0-122.85'); some 

- =  organics  more  t h a n  above;  c lay  in f luence  
w i t h  organics: s a n d  decreases  d o w n  core  -- g iv ing  way to more  sil t ,  a l i t t l e  c lay ,  a n d  
in o L' e cons  o 1 i d a t e d ; - damp.  

- Recovered  4.014.0' = 100%. 

122.85-126.0': SANDSTONE/SILTSTONE:  

or g a 11 i c s; mass i v e; 

& 
126.0-130.0' SAMPLE. -. Recovered  1.5i4.0' = 37.5%. 
R O D  = 0.75/1.5' = 50%. 

- - S A N D S T O N E :  med ium d a r k  g ray  ( N  4/01 
to l ight g ray  ( N  7 /0 ) ;  very  f ine -g ra ined  to - -  f ine -g ra ined  (3.5-2.5 0) fe ldspa th i c  a n d  
qua r t z i t i c  sand:  f a i r ly  well  sorted: - -  massive: occas iona l  t r ace  l amina t ion  
planes: s a n d  f ines  d o w n  core: some 
organics:  some silt; f r o m  127.3-127.5' have  

-I zone of c l ay  inf luence :  moist  to wet. 

+ 

S a n p l o a  Col loctoI  or  / Othor  t o r t 8  ?o r to rmod  

I 



L O G  
O F  

B O R E H O L E  

B o r o h o l o / W o l l  N O .  39-87BR/SP08-87 (con't.) 
Ground Sur laco  E l o v a t l o n  

Location 

C 0 o r d l n a t o r  

Tota l  Dopth  W a t o r  L o v o l  Encountorod 

Drllllng Company  D r l l l o r  

H o l p o r  0.10 Drlllod 

Drllllng Y o t h o d  D r l l l l n s  f luld 

S t a t i c  

C ommortr  

/ 
Llthologlc Dorcrlptlon 

t 
130.0-132.0' SAMPLE, 
Recovered 4.35/2.0' = 217.5%. 
KQD = 3.6814.35' = 84.6%. - -  
127.5-129.4': CLAYEY SILTSTONE: dark 
greenish gray (5 G 4 / 1 )  to  greenish black -- (5 G 211); no organics,  hard: massive; -- f a i r l y  homogenous; consolidated;  damp to 
dry. -. 129.4-129.7': SILTY CLAYSTONE: same 
as  above;  damp to dry. 

.. 129.7-130.0': SlLTY SANDSTONE: same a s  
above with some clay: very f ine-grained - -  sand: moist. 

-. greenish gray (5 G J(1) to  ereenish e r n v  
(5  (3 611): verv f ine-erained (3 .5-40 0 )  to  -- f ine-grained (3.O-2.5 0). f a i r l y  \yell 7 0 1  tc(I 

snocl: some silt: massive: consolidated: -- damp to moist. 

130.0-132.0': SILTY SANDSTONE: d a r k  

- -  132.0-136.0' SAM PLE, 
Recovered 4.1814.0' = 104.5%. 
RQD = 3.76/4.18' = 90%. -- 132.0-132.4': SANDSTONE: dark greenish 
gray (5 ti 4/1) to greenish gray (5 G 611); 
f ine-grained (2.0-3.0 0) sand; f a i r l y  well 
sorted: some si l t ;  massive; consolidated;  .. damp. 
132.4- 136.0': SILTY CLAYSTONE: dark -- greenish gray (5 G 4/1) to greenish gray 
(5  G 6/1); t race  very f ine-grained sand: -- silt in top of core gives way to clay down 
core: fa ir ly  homogenous; massive; consoli- -- dated;  hard; no organics; damp. 

t h 



L O G  
O F  

B O R E H O L E  

LOC8t ldn Boroho lo/Wol l  No. 39-87BR/SP08-87 (can't.) 
COOfdin8tO8 Ground  S u r f 8 c o  E l o v a t i o n  

Tot81 Dopth  W 8 t . r  L o v o l  E n c o u n t o r o d  

S t 8 t l C  

Dri l l ing Company  Dr i l lo r  

H o l p o r  D8to  Orl l lod 

Drl l l lng Y o t h o d  Oriltlng F l u i d  

C o m m o n t r  

L i t h o l o g l c  0 0 8 c r l p t l o n  hor  t o r t 8  ? o r l o r m o d  

1 I I I + 

+ 

136.0- 140.0’ SAMPLE, 
Recovered 2.014.0’ = 50%. 
RQD = 0.612.0’ = 30%. 
CLAYSTONE: medium gray ( N  5 /0)  to 
dark gray ( N  310); some silt; homogenous; 
massive; blocky;  no organics;  damp. t TOTAL DEPTH: 140.00’. 

i 



W E L L  
C O M P L E T I O N  
I N F O R M A  T l O N  

~ ~ ~ a t l o n -  Xocky Flats Plant: S o l a r  Ponds  

C o o r d ~ n a t o r  N 38094.04 E 22166.32 
T o t a l  0 0 0 t h :  Woll 117*39'  

~ o r o h o l o  140.00' 

Area SPO8-87 W 0 l . l  N o .  

E l o v a t i o n :  G r o u n d  S u r f a c o  5947.10'  
T o p  o f  C a s i n g  5949.12' 

qraahoe Formation Formatlon o f  C o m p l o t l o n  

car in^ M a t o r l a l  S c h  5. Tvpe 316 ,  
" ,,i S c r o o n  M a t o r r a l ~ n l n  *I 

08 t 0 Inr t 8IlodNovember 17-18. 
~ n r t a l l ~ a  a y  K.D. Holliway 

TFJ Stainless 
Steel 

casing 0lam.t.r 

D Surface C a s i n g  Diamotor 5" I 
A p p r o v o d  By 

2" ID 

SIto M a n a s o r  
G.ologlrt 

CEAAP Urn- 

~ o m m o n t r  Surface casing set to 44.0'  by R. Treat on October 30, 1987.  

G r o u n d  S u r f a c  

7 
S U f f 8 C O  S O a l  
M 8 t orlal :  

Portland Type 1 
Cement 

S u r f a c o  
Seal  

E e n t  oni to  

L o n g t h  (11 .  

Flltor M a t o r i a l :  - 
3 2 4 2  Silica Sa 

Flltor P I C L  
Lonath (r t .  I- - 
B 8 C  k f l l l  

tk 



No.: 39-87BR 

-WELL DEVELOPMENT SUMMARY SHEET 

DATE 

12/1/87 

TIME METHOD VOLUME APPEARANCE COMMENTS 

Water level 43.53' arter 

Dlrty brown pump i ng --- Pump i ng ---___ 
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PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

TE-ST INTERVAL (FEET BELOW G . S . ) :  50.10 - 5 9 . 7 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

1ST P1/3 TEST 
TEST ABORTED 

P2/ 3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 .65  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 54.92  + 5.90  + 15 .08  * 2 . 3 1  = 9 5 . 6 6  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000003 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL 110. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

TEST INTERVAL (FEET BELOW G . S . ) :  5 9 . 7 5  - 6 9 . 4 0  

1ST P1/3 TEST 
Q = INJECTION RATE = . O O O O O O O O  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE R A D I U S  = .17 FEET 
= 6 4 . 5 7  + 9.96 + . o o  * 2 . 3 1  = 7 4 . 5 3  

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 
Q=O 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 0 1 8 8 2 5  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 5 . 9 0  + 1 4 . 8 0  * 2 . 3 1  = 1 0 4 . 6 6  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 2  FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

2ND P1/3 TEST 
- - Q = INJECTION RATE = . O O O O O O O O  (FEET3/MIN) 

L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 8 . 7 1  + .oo * 2 . 3 1  = 7 3 . 2 8  

R = BOREHOLE R A D I U S  = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE 
Q=O 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  6 9 . 4 0  - 7 9 - 0 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
LN(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .OOOOOOOO  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 9.58 C . O O  * 2 . 3 1  = 8 3 . 8 1  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE: 
Q=O 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 0 1 4 4 8 0  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 5 . 9 0  + 17.10 * 2 . 3 1  = 1 1 9 . 6 3  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 8  FT/MIN 
K = . 0 0 0 0 0 0 0 4  CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = . O O O O O O O O  (FEET3/MIN) 

TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

- - L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 1 7  FEET 
= 7 4 . 2 3  + 7 . 6 6  + . o o  * 2 . 3 1  = 8 1 . 8 9  

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 
Q=O 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11 /12 /87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  79 .05  - 88 .70  
- MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

Q L 
LN(--) 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00002896 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.88  + 10.34  + . O O  * 2 . 3 1  = 9 4 . 2 1  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00011584 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83 .88  + 5 .90  + 19 .40  * 2 . 3 1  = 134 

R = BOREHOLE RADIUS = .17 FEET 
59 

K = HYDRAULIC CONDUCTIVITY = . . 0 0 0 0 0 0 0 6  FT/MIN 
K = .00000003 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/12/87  BY: KD HOLLIWAY 

- MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

TEST I-NTERVAL (FEET BELOW G . S . ) :  8 8 . 7 0  - 9 8 . 3 5  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00010136 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 3 . 9 8  + 5.90  + 21.70  * 2 . 3 1  = 1 4 0 . 0 1  

R = BOREHOLE RADIUS = .17 FEET 

R = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000002 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11 /12 /87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  98 .35  - 1 0 8 . 0 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00015929 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE: ( I N  FEET) 
= 83 .98  + 5.90  + 24.00  * 2 .31  = 145 .32  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/11/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  108 .00  - 117 .65  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

Q L 
W(--) 

2 ( P I )  (L) (HI  R 
K = ------------ 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00026065 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83 .98  + 5 .90  + 26.00  * 2 . 3 1  = 149 .94  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = .00000006 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/11/87 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S. ) :  115 .65  - 125 .30  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83.98 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00175214 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 3 . 9 8  + 5.90  + 28.00  * 2 . 3 1  = 1 5 4 . 5 6  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN 
K = .00000039 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/11/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  122 .68  - 1 3 2 . 3 3  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

1ST P1/3 TEST 
Q = INJECTION RATE = .00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98  + 10.15 + .OO * 2 . 3 1  = 9 4 . 1 3  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98  + 5.90 + 29 .70  * 2 . 3 1  = 158 .49  

R = BOREHOLE R A D I U S  = .17 FEET 

R = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

UELL 
NUMBER DATE 

3987 11/12/87 

02/01/88 
02/29/88 
03/21/88 

- -  

12/22/a7 

o w a w  

GROUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP EASE E E L W  TOC 

5947.10 5949.12 2.02 117.14 23.90 
23.60 
40.20 
46.60 
108.6 
86-00 

UATER 
SURFACE 
ELEVATION 

5925.22 
5925.52 
5908.92 
5902.52 
5840.52 
5863.12 
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LOG 
OF 

B O R E H O L E  

SP09 - 87 L o c a t i o n  Rockv Flats Plant; S o l a r  Ponds Area B ~ ~ ~ ~ ~ ~ ~ , w ~ ~ ~  N ~ .  
~ o o r d i n a t o r  ' *  N 38144 E 21872 G r o u n d  S u r f a c o  E l o v a t l o n  *5945.0 '  
T o t a l  D o p t h  1 1 . 0 '  W a t o r  L o v o l  E n e o u n t o r o d  None 

Drll l lng C o m p a n y  Bovles Bros.  

D a t a  Dr111od November 2. 1987 n o i p o r  B. Keeney 
Drllllng Y o t h o d  Hollow Stem Auger Dr l l l lng  Fluld  None 

s t 8 t l C  

D r l l l o r  T U i n h  
d 

C h o c k o d  B y  
SIto Ymrmaor 

C t A R C  Uanaaor 
Conm.nt, Borehole  b a c k f i l l e d  w i t h  P o r t l a n d  Type I Cement. 

*Coordinates  and e l e v a t i o n  e s t i m a t e d  from topographic  map. 

/.e / (@/ L l t h o l o g l c  D o r c r l p t l o n  

/ 

ARTIFICIAL FILL/DISTURBED 
7' 

0.0-1.5' SAMPLE. 
Recovered 1.3/1.5' = 87x. 
CLAY: dusky brown (5 YR 2/21; sandy with organic 

/ 1 roots; feu scattered gravels; LOU plastic; moist. 

1.5-3.0' SAMPLE. 
Recovered 1.1/1 .St = E X .  
1.5-1.7': CLAY: moderate yellouish brown (10 YR 

/ 5/4); fine-grained sand as noted above; moist. - 1.7-2.6': SAND AND GRAVEL: fen Scattered 
gravels; varying light broun to mediun dark brow; - ueakly cemented; poorly sorted; rounded and 
subrounded gravels ranging 0.75 mn to 4.25 m; 
quartzose conposition; light moist. 

3.0-6.0' SAMPLE. 
Recovered 2.1/3.0' = 70%. . 3.0-4.2': SAND AND GRAVEL: mixed yellouish brown 
(10 YR 5/4); moderately oxide stained; fine- and . mediun-grained sand (2.5-2.0 0 to 0.0-0.5 0 ) ;  
gravel subrounded and rounded quartzite; ueakly 
cemented; lightly moist. - 4.2-5.1': CLAY: yellowish gray (5 YR 7/21 to 
light olive broun (5 Y 5/61; moderately -. calcareous; highly plastic; moderately cemented; 
moist. 

.. ARAPAHOE FORMATION 

_I 6.0-8.5' SAMPLE. 
Recovered 3.5/2.5' = 140%. 
CLAYSTONE: mediun gray (N 5/01; slightly oxide -- stained; mediun plastic; blocky; ueathered; 
massive; moist. 

8.5-11.0' SAMPLE. 
Recovered 2.5/2.5'  = 100%. - -  CLAYSTONE: sandy; mediun gray (N 5/01; fine- 
grained sand (3.5-3.0 0); low plastic; massive; _ _  blocky; moderately oxide stained levels; 
ueathered; moist. 

-- TOTAL DEPTH: 11.0' 

t 

S a m p l o r  C o l l o c t o d  or 
O t h o r  T o r t s  C o r f o r m o d  / 

HNu BackgrW0.3 
OVA Backgrouwl=O.O 
Ludlun Backgroud 0.0 

0.0-1.3': Field screen 
readings: HNu 
O.O(O.0); OVA = o.o(o.0). 

1.5-2.6': Field screen 
readings: HNu = 
O.O(O.0); OVA = O.o(o.0). 

3.0-5.11: Upper contact 
sample: SPO98703UC. 

6.0-8.5': Contact 
sample: SP098706CT. 

8.5-11.0': Bedrock 
sample: SP0987088R. 

8.5-11.0': Field screen 
reading: HNu = o.o(o.0); 
OVA = O.O(O.0). 



INDEX OF DATA 
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Completed 3s well? No 

Data in File 
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Well Development Summaries 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
~ ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG 
O F  

BOREHOLE 

L o c a t l o n  Rockv Flats Plant; Solar Ponds Area ~ o r ~ h o ~ o / ~ ~ ~ l  N O .  SP10-87 
COOfdln . l@8 * N 38185 E 21480 Ground S u r l 8 c o  E l o v a t i o n  * 5 9 4 1 . 0 '  
T o t a l  ~ o p t h  2 2 . 7 '  W i t o r  L o v o l  E n c o u n t r r o d  2 1 . 0 '  

Drllllng C o m p r n y  Bovles Bros. D r l l l o r  R. S h a m  
0.10 DrIIIod November 9-11 ,  1987 H o l p o r  T .  Yerritt 
Drll l lng Y r t h o d  Hollow Stem Auger Or i l l lns  Flu ld  None 
L0SS.d BY J. R a p -  C h o c k o d  By 

s t 8 t l C  

OOOlOgirt a l t o  Manamor 

C E A l ?  Maramor 
C o m m o n t r  Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

/ I I I / 
L l t h o l o s l c  D o r c r l p t l o n  

- 0  

- 5  

ARTIFICIAL FILL/DISTURBED 

0.0-2.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
CLAY: dark yellowish brow (10 YR 4/2) mottled 
with dark yellowish orange (10 YR 6/61: silt and 
sand; akndant roots at the top; caliche; moist. 

ARAPAHOE FORMATlON 

2.4-3.9': CLAYSTONE: dark yellouish orange (10 
YR 616) mottled uith very pale yettowish orange 
(10 YR 8/6) and pale olive (10 Y 6/2); Sandy; 
caliche; moist. 

4 . 0 - 5 . 0 '  SAMPLE. 
Recovered 1.6/1.0' = 160%. 
CLAYSTONE: same as above; moist. 

5.0-7.0' SAMPLE. 
Recovered 2.2/2.0' = 91%. 
CLAYSTONE: same as above, except less sand, less 
caliche, and slightly less oxidation. 

- 

15 

20 

7.0-9.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 

consolidated; no caliche; moist. 

9.0-11.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: 

11.0-13.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: light olive gray (5 Y 5/21 mottled 
uith dark yellouish orange (10 YR 6/61: blocky 
structure; some fine-grained sand; slightly moist. 

Same as above except more 

Same as above except moist to dry. 

gray (5 Y 5/21 mottled 
nge (10 YR 6/6); fine- 
clay; no HCl reaction; 

S r m p l o r  C o l l o t t o d  or / O t h o r  T o r t 8  P o r t o r m o d  

0.0-1.8': Direct hit 
sample: SP1087oa)H. 

2.0-3.9': Direct hit 
sanple: SP108702DH. 

4 . 0 - 5 . 0 ' :  Direct hit 
sanpl e: SP108704BR. 

5.0-7.0': Direct hit 
sanple: SP108705DH. 

7.0-9.0': Direct hit 
sanple: SP108707DH. 

9.0-11.0': Direct hit 
sanple: SP1087QPOH. 

11.0-13.0': Direct hit 
sanple: SP108711DH. 

13.0-14.9': Direct hit 
sample: SP1087130H. 



LOG 
O F  

BOREHOLE 

Locatlon Bgckv Flats Plant: Solar Ponds Area @ o r ~ h o l ~ / W ~ l l  NO.  SP10-87(Cont'd.) 
Coord ln r to r  Ground Sur taco  Elovatlon 

T o t a l  Dopth W a t o r  L o v o l  Lncounto rod  

Stat lc  

Drilllng Company Dr11tor 

0.10 Drlllod Holpor 

Drllllng Yothod  Dr l l l lns  F lu id  

Log90d B y  Chockod  8 y  
Goologlr t SIto Manasor 

CLARC Marasor 
Commontr  

I I / 
Llthotoglc Dorcr lp t lon  

I I 

15.0-17.0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
SANDSTONE: same as above except less Clay, 
coarser sand; sand gets coarser at bottom. 

17.0-19.0' SAMPLE. 
Recovered 2.2/2.0* = 110%. 
CLAYSTONE: light olive gray (5 Y 5/2) and dark 
yellowish orange (10 YR 6/61; very sandy, fining 
donnnard; coarse sand at the top, clay at the 
bottan; dry. 

19.0-21.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
CLAYSTONE: light olive gray (5 Y 5/2) mttted 
uith dark yellouish orange (10 YR 6/6); HCL 
reaction in the dark yellowish orange areas only; 
dry. 

21.0-23.0' SAMPLE. t Recovered 2.212.0' = 110%. ~. 
21.0-21.41: CLAYSTONE: same as above except some 
fine-grained sand and net. 
21.4-23.0': CLAYSTONE: light olive gray ( 5  Y 
5/21; mottled uith light yellouish orange; dry. 

Total depth of borehole measured 22.7l; adjust 
depth. 

22.7-23.7l SAMPLE. 
Recovered 2.0/1 .Os = 200%. 
CLAYSTONE: same as above. 

23.7-25.7' SAMPLE. + Recovered 2.0/2.01 = 100%. 
CLAYSTONE: same as above. 

25.7-27.7' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
CLAYSTONE: same as above, except a little less 
mottled. t TOTAL DEPTH: 27.71 

T 

sampfor  Co l loctod  or 
Othor T o r t s  Portormod / 
15.0-16.9': Direct hit 
sanple: SP108715DH. 

17.0-19.0': Direct hit 
sample: SP108717DH. 

17.0-19.0': Duplicate 
sample: SP1087017b. 

19.0-21.01: Direct hit 
sample: SP108719DH. 

21.0-23.0': Uater table 
sample: SP108721UT. 

22.7-23.7': Direct hit 
senple: SP108723DH. 

23.7-25.7': Direct hit 
semple: SP1087240H. 



INDEX OF DATA 

Boring No.: sp11-87 

Completed as well? No 

Data in File 

- X Log of Borehole 

Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 

Saturated Thickness Hydrographs - 

SOLAR POND CLOSURE CHAEUCTERIZATION REPORT 
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L O G  
O F  

BOREHOLE  

tocation Rockv Flats Plant; So l a r  Ponds Area B o r . h o l r / w . l l  N O .  SPll-87 
Coordinator' * hJ 18590 F 71?L7 G r o u n d  S u r f a e o  E l o v a t l o n  * 5904 .5 '  
T o t a l  0 0 p t h  34.0 '  W a t o r  L o v o l  E n c o u n t o r o d  None 

Drll l lng C o m p a n y  3ovles Bros. 
D a t o  Dr l l lod  November 3-5, 1987 
Orll l lng Yothod  Hollow Stem Auger 

CEAnP Haramor 
~ ~ ~ ~ ~ , , t ~  Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

Llthologlc b o r c r l p t l o n  

5 

10 

- 15 

20 

ARTIFICIAL FILL/DISTURBED 

0.0-1.5' SAMPLE. 
Recovered 1.5/l.S8 = 100%. 
0.0-0.3': SANDY CLAY: dusky broun (5 Y 2/21; low 
plastic; roots; fill; light moist. 
0.3-1.5': CLAY: dark yellouish orange (10 YR 
616); fine-grained sand uith gravel to 3.2 mn; 
subranded and rounded; Lou plastic; sandy; 
gravel; moderately oxide stained; light moist. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: mixed broun and severely oxide stained; 
rmch noted claystone fragments and some sandstone 
particles; fine-grained sand; ueakly cemented; 
fill; mist. 

3.5-6.3' SAMPLE. 
Recovered 3.212.8' = 114%. 
SANDY CLAYSTONE: mixed oxide stained broun; 
gravel; ueakly cemented; low plastic; 1.75 mn 
fragment of asphalt noted at approximately 5.5'. 

6.3-8.8' SAMPLE. 
Recovered 2.2/2.5' = 88%. 
CLAY: oxide stained broun to light gray and dark 
broun; claystone fragments; sandy to very sandy; 
fine-grained; ueakly cemented; massive; very 
moist. 

8.8-11.5' SAMPLE. 
Recovered 2.5/2.7' = 93%. -. 
CLAY: broun -to dusky broun (5 YR 2/21: claystone 
fragments; very much clay;: feu roots noted; 
slightly sandy; small and mediun size scattered 
gravel; ueakly cemented; low to mediun plastic 
lenses; very moist. 

11.5-14.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAY: dark gray (N 4/01 to dark gray (N 3/01; 
claystone fragments and clay uith occasional 
gravel; varying gravel, rounded (1.75-2.50 mn); 
mediun plastic; moderately to ueakly cemented; 
mist to very moist at bottom. 

S a m e l o r  Colloeto'd or / Otkor t o r t r  P o r t o r m o d  

0.0-1.5': Field 8 C r e ~  
reading: HNu = O.O(O.0); 
OVA = O.O(O.0). 

1.5-3.5': Field screen 
reading: HNu = o.O(O.0); 
OVA = O.O(O.0). 

3.5-6.3': Field screen 
reading: HNu = o.o(O.0); 
OVA = O.O(O.0). 

0.0-8.5': Composite 
sample: SP11870008. 

6.3-8.5': Field screen 
readings: HNu = .  
O.O(O.0); OVA = O.O(O.0). 

8.8-11.3': Readings on 
core: HNu = 0; OVA = 
13.5. 

8.8-11.3': Direct hit 
sample: SP118708DH. 

11.5-14.0': Readings on 
core: HNu = 0; OVA = 95. 

11.5-14.0': Direct hit 
sanplc: SP118711DH. 

P a g o 1  O f  3 



LOG 
OF 

BOREHOLE 

Locat lon  Rocky F l a t s  P l a n t ;  S o l a r  Ponds Area no. SP11-87(cont'd.) 
COOfdlnatOr G r o u n d  t u r f a c o  E lov r t lon  
Tot81 Depth W a t o r  L o v o l  €ncountarod  

Orllllng Company Dr l l lor  

D a t o  0rlIlod Holpor  

Orllllng Yothod Dr l l l l ng  Flu14 
Loggod B y  

Stat le  

C h o c k 0 4  B y  
Goologlrt $It. Manomor 

CLAIIP manaaor 
Commonts 

Lithologic D o r e r l p t l o n  

14.0-16.5' SMPLE. 
Recovered 1.1/2.5' = 44%. 
14.0-14.5': CLAY: nrdiun dark gray (Y 4/0) to 
light gray (N 7/0) with sane broun; clayston 
fragments; scattered gravel; slightly oxide 
stained; weakly cemented; highly plastic; moist. 

COLLuVIun 

14.5-15.1': CLAY: grayish black (N 2/01 to 
brownish black (5 YR 2/21; scattered gravel; 
subrounded and subangular to 2.75 mn; slightly 
sandy! fine-grained; slightly organic; low 
plastic; moist. 

16.5-19.0' SAMPLE. 
Recovered 1.3/2.5' = 52%. 
16.5-17.0': CLAY: brownish black (5 YR 2/21; 
scattered gravel; same as above. 
17.0-17.8': CLAY: moderate yellowish brown (10 
YR 5/41 to grayish brown (5 Y R  3/2); moderately 
cemented; mediun plastic; slightly sandy and 
moist. 

19.0-21.5' SAMPLE. 
Recovered 0.5/2.5' = 20%. 
CLAY: mixed broun and gray; mediun plastic; 
moderately cemented; slightly sandy; very fine- 
grained; little scattered gravel; moist. 

ARAPAHOE FORMATION 

21.5-24.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
SANDSTONE: mediun light gray (N 6/01 to mediun 
dark gray (N 4 / 0 ) ;  mod;rately 'oxide stained broun; 
low plastic; fine-grained sand (3.0-2.5 0 ) ;  poorly - i3 t t sorted; somewhat blocky and moist. 
24.0-26.5' SAMPLE. t t t  Recovered 2.512.5' = 100%. 
CLAYEY SANDSTONE: noted lignite fragments; gray 
as noted above; slightly to moderately oxide 
stained streaks; blocky; massive; low plastic; 
weakly cemented; fine-grained sand; moist. F F T  

t t t  
48 ' _I 

1 I 

Samelor  Colloc tol  or / O t h o r  T o r t s  C o r f o r m o l  

14.0-15.1': Readings on 
core: 

14.0-15.1': Direct hit 
senple: SP118714DH. 

16.5-17.8': Readings on 
core: 

HNu = 0; OVA = %. 

HNu 0; OVA = 76. 

16.5-17.8': Direct hit 
sample: SP118716DH. 

19.0-19.5': Readings on 
core: HNu = 0; OVA = 
310. 

19.0-19.5': Direct 
hi t/upper contact sample: 
SP1187190H. 

21.5': Readings in 
augers: 
210. 

21.5-24.0': Readings on 
core: 
98. 

21.5-24.0': Direct 
hit/contact sample: 
SP11872lDH. 

24.0-26.5': Readings on 
core: 

24.0-26.S1: Direct 
hit/bedrock sample: 
SPll8724DH. 

- 
HNu = 0; OVA = 

HNu = 1.5; OVA = 

HNu = 0; OVA = 58. 

P I S O  2 O f  3 



LOG 
OF 

BOREHOLE 

Location Flats Plant; Solar Ponds Area ~ o r ~ h ~ i ~ / w ~ i l  NO.  SPll-87 (cont'd. 1 

Coord lnatos  Ground  Sur taco  E lovat ion  

Tota l  Dopth w8t . r  ~ o v o i  Encounto rod  

Drilling Company DrI I Ior  

Dato DrIiIod Ho lpor  

Drilling Mothod Dr i l l ing  Fluid 

Loggod B y  C h o c k o d  B y  

S ta t ic  

Goologlst Sit. Managor  

CEARP Manager  

Commonts 

/ / 

Lithologic Doscr lp t ion  

I 

t 
26.5-29.0' SAMPLE. 
Recovered 2-5/25'  = 100%. 
CLAYEY SANDSTONE: mdiun dark gray (N 6/01 to 
dark gray (N 3/0); severely oxide stained brown 
streaks; low plastic; massive; somewhat btocky; f moist. 
29.0-31.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYEY SANDSTONE: mediun dark gray (N 4/01 with 
slight oxide staining; lignite particles scattered 
about; fine-grained sand (3.0-2.5 0 ) ;  low plastic; 
massive; weakly to moderately cemented; moist. 

31.5-34.0' SAMPLE. . Recovered 2.5/2.5' = 100%. 
SANDSTONE/CLAYSTONE INTERBED-DED: dark gray (N  
3/0) varying to mediun gray (N 5 / 0 )  with slight to 

* moderate oxide stained lenses of light brown (5 YR 
5/6); fine-grained sand (3.0-2.5 0 ) ;  massive . claystone; low to mediun plastic; blocky; poorly 
sorted sand; moist to light moist at bottom. 

TOTAL DEPTH: 34.0' t 
t 

i 
t t  

S a m p l o ~  Co l lec tod  or / Othor  T o r t s  Por to rmod  

26.5-29.0': Reedings on 
core: HNu = 0; OVA = 38. 

26.5-29.0': Direct hit 
sanpte: SP1187260H. 

29.0': Readings in 
augers: 
220. 

- 
HNu = 0; OVA = 

29.0-31.5': Direct hit 
sanple: SP118729DH. 

29.0-31.5': Readings in 
core: HNu = 0; OVA = 
11.5. 

31.5-34.0': Field screen 
reedings: HNu = o(0); 
OVA = O(0). 
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L O G  
O F  

B O R E H O L E  

L o c a t i o n  Rockv F l a t s  P l a n t ;  S o l a r  Ponds Area e o r . h o l . / w . ~ ~  N O .  SP12-87 
C o o r d i n . 1 0 ~ '  * N 38635 E 21855 G r o u n d  S u r l 8 c o  E l o v a t l o n  *5893.0'  
T o t a l  ~ o p t h  46 .5 '  W a t o r  L o v o l  E n c o u n t o r o d  39.0 '  

S t a t l c  
Drll l lng C o m p a n y  Bovles  Bros. 
Oat.  DrIIIod November 9-11, 1987 
D r l l l l n g  Y o t h o d  Hollow Stem Auner 

C h o c k o d  B y  
8Ito  M a r a g o r  

~ ~ ~ ~ ~ , , t ~  Borehole  b a c k f i l l e d  with  P o r t l a n d  Type I Cement. 
*Coordinates  and e l e v a t i o n  e s t i m a t e d  from topographic  map. 

- 0  

- 5  

- 10 

ARTIFICIAL FILL/DISTURBED 

0.0-1.5' SAMPLE. 
Recovered 1.0/1 .5' = 67%. 
SANDY CLAY: moderate yellouish broun (10 YR 5/41 
to dark yellowish orange (10 YR 6/61: fine-grained 
sand (2.5-2.0 0); poorly sorted; weakly cemented; 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
1.5-2.0': CLAY: moderate brown (5 YR 4/41: 
slightly sandy; some small-size scattered gravel; 
rounded; moderately cemented; moist. 
2.0-3.5': CLAY: mediun gray (N 5/01 to varying 
broun of moderate yellouish broun (10 YR 5/41: 
fine-grained sand; weakly cemented; low plastic; 

3.5-6.5' SAMPLE. 
Recovered 3.0/3.0' = 100%. 
3.5-4.5': CLAY: light broun (5 YR 5/61: sandy 
and scattered gravel; moderately cemented; fine- 
and mediun-grained sand (1.5-1.0 0 to 0.5-0.0 0) ;  
gravel ranging 1.50 mn; rounded; lou plastic; 

4.5-6.5': CLAY: mediun gray (N  5/01: Low 
plastic; sandy (3.0-2.5 0); weakly cemented; sane 
thin clay pockets; poorly sorted sand; slightly 
oxide stained: weathered: claystone fragments; 

- 15 

6.5-9.0' SAMPLE. 
Recovered 2.W2.5' = 100%. 
SAND AND CLAY: very pale orange (10 YR 8/21 to 
mediun light gray (N  6/01 and mediun gray (N 5/01: 
blotchy; ueakly cemented; low plastic; moist. 

9.0-11.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAY AND SAND: moderate yellowish brown (10 YR 
5/41 to dark gray (N  3 / 0 )  to mediun tight gray (N 
6/01; noted 0.4' tense of clayey sand at 
approximately 10.8-11.2' with gravet; low plastic; 
weakly cemented; fine- and dim-grained sand 
lenses; moist. 

Samplo's C o l l o c t o d  or / Othor  T o r t ,  ? o r l o r m o e  

HNu BackgrdO.0 
OVA Backgrovlrt=O.Z 
~udlun E a c k g r d  = 0.0 

0.0-1.0': Field screen 
readings: HNu = 
O.O(O.0); OVA = O.O(O.0). 

1.5-3.51: Field screen 
readings: HNU 
O.O(O.0); OVA = O.O(O.0). 

3.5-6.5': Field screen 
readings: HNU = 
O.O(O.0); OVA = O.O(O.0). 

0.0-9.01: Composite 
sanpte: SP12870009. 

6.5-9.0': Field screen 
readings: HNU = 
O.O(O.0); OVA = O.O(O.0). 

9.0-11.5': Field screen 
readings: HNU 
O.O(O.0); OVA = O.O(O.0). 

11.5-14.01: Field screen 
readings: HNU 
O.O(O.0); OVA = O.O(O.0). 

14.0-16.5': Field screen 
readings: HNu = 
O.O(O.0); OVA = O.O(O.2). 

9.0-16.5': Ccnposite 
sample: SP12870916. 



LOG 
OF 

BOREHOLE 

Loeatlon &ckv F l a t s  P lant :  S o l a r  Ponds Area n ~ t . h ~ l ~ / ~ ~ i l  io. SP12-87(cont'd.) 
Coordlnator  Ground Surface E l o v r t l o n  

Tot81 Dopth Wator L o v o l  Encountorod 

Or1111n~ Company Drl l tor  

Oat. Drlllod noipor  

Drllllnq Yothod  Drlllln# t luld 

Loggod D y  C h o c k o d  D y  

8t8tlC 

Cioologlrt $It. Mrargor 

t t l r n ~  managor 
Commontr  

/ 8 8 / 

11.5-14.0' SAMPLE. 
Recovered 2-5/25' = 100%. 
CLAY: grayish brown (5 YR 3/21 to dark yellowish 
brown (10 YR 5/41: small (1.50 mn) gravel; 
rounded; claystone fragments mediun dark gray (N 
4/0); low plastic; weakly to moderately cemented; 
scattered gravels and claystone; moist. 

14.0-16.5' SAMPLE. 
Recovered 3.2/2.5' 128%. 
CLAY: some claystone lenses; as noted above for 
colors uith small and mediun scattered gravel 
(1.25 mn to 3.4 mn); rounded, subrounded, and 
subangular; slightly sandy; moderate to low 
plasticity; feu scattered roots noted; moist. 

16.5-19.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAY: mixed brown to varying gray; uith claystone 
fragments; scattered gravel; slightly to 
moderately oxide stained; mediun to low plastic; 
slightly sandy to sandy lenses; fine- and mediun- 
grained; moist. 

19.0-21.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAY: nulti-colored brown and gray; uith s m  
claystont fragments; noted organic tense at 21.0- 
21.4'; dusky brown (5 YR 2/2); Mmerous roots; low 
to mediun plastic; ueakly cemented; light moist to 

21.5-24.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
21.5-21.8': CLAY: varying brown; mediun- and 
large-size gravel (3.50 mn); moist. 

COL LUVI uw 
21.8-24.0': CLAY: dusky brown (5 YR 2/2) to 
brownish black (5 YR 2/21: scattered gravel (1.50 
mn); rounded and subrounded; much roots noted; low 
plastic; sand (3.5-3.0 0 ) ;  light moist to moist. 

- I. 

SampIor Col loetod  or / Othor T o r t s  Corformod 

16.5-19.0': Reedings on 
core: HNu = 0; OVA s 
6.8. 

16.5-19.0': Direct hit 
sarrple: SP1287160H. 

19.0-21.5': Readings on 
core: HNu = 6.8; OVA = 
132. 

19.0-21.5': Direct hit 
sample: SPl287lPOH. 

21.5-24.0': Readings on 
core: 

21.5-24.0': Direct hit 
sample: SP128721DH. 

HNu = 0;  OVA = 76. 

Pago 01 4 4u 



LOG 
OF 

BOREHOLE 

Locr t lon  Rocky Flats Plant; S o l a r  Ponds Area ~ o r o ~ o ~ o / w o l l  ,,,o. SP12-87(cont1d.) 
C o o r d l n r t o r  Ground  S u r l r c o  E l r v r t l o n  
Tota l  Dopth  W r t o r  L o v o l  Encounto rod  

D r l l l l n ~  Company OrIlIor 

n o ~ p o r  

Drllllns Mothod D r l l l l n ~  Cluld 
Losgod  By 

S t r t l e  

0.10 Orlllod 

C h o c k 0 4  B y  
Gooloslat  $It. marasor  

C ~ A A I  maraaor 
Commontr  

v Ll tho los lc  Oorcr lpt lor ,  

24.0-26.5' SMPLE. 
Recovered l .2 /2 .5 '  = 48%. 
SAND: modcrate yellowish brwn (10 YR 5 / 4 )  to 
light brown (5 YR 5/6) and little dark yellowish 
orange (10  YR 6/61:  slightly clayey to very clayey 
with gravel; well sorted sand ranging (2 .0-1 .5  0 
to 0 . 5 - 1 . 0  0); subrwnded; rounded; and feu 
subangular gravels ranging 1.25 mn to 3.75 mn and 
larger; weakly cemented; light mist. 

26.5-29.0' SAMPLE. 
Recovered 0.8/2.5' = 32%. 
CLAY: varying brown to mediun gray (N 5/01; 
slightly sandy with small scattered gravels; 
mediun plastic; slightly calcareous; moderately 
plastic; moist. 

29.0-31.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
29.0-29 .7 ' :  SANDY CLAY: pale brown ( 5  YR 5/21 to 
moderate yellowish brown (10 YR 5 / 4 ) ;  slightly 
oxide stained; fine-grained sand ( 3 . 0 - 2 . 5  0 ) ;  
weakly cemented; low plastic; light mist. 

ARAPAHOE FORMATION 

29.7-31 .5 ' :  SANDY CLAYSTONE: mediun light gray 
(N 6/01  to medim dark gray (N 4 / 0 ) ;  fine-grained 
sand ( 3 . 5 - 3 . 0  0); massive; blocky; low plastic; 
weakly to somewhat moderately cemented; ueathered; 
moist. 

31.5-34.0' SAMPLE. 
Recovered 0 . 7 / 2 . 5 #  = 28%. 
CLAYSTONE: mediun gray (N 5 / 0 )  to dark gray (N 
3 / 0 ) ;  mediun plastic; slightly oxide stained; 
massive; slightly sandy; weathered; mist. 

34.0-36.5' SAMPLE. 
Recovered 0.5/2.5' = 20%. 
SANDY CLAYSTONE: same as above. 

36.5-39.0' SAMPLE. 
Recovered 0.0/2.5' = 0%. 

S r m p I o r  Co l loctod  or 
Othor T o r t r  ?or formod / 

24.0-25.2':  Readings on 
core: HNu = 0; OVA = 124. 

24.0-25.2':  Direct hit 
sample: SP128724DH. 

26 .5-27 .3 ' :  Readings on 
core: HNu = 0.0; OVA = 
125. 

26.5-27.3':  Direct 
hit/-r contact semple: 
S M  28726DH. 

29.0-31.5':  Readings on 
core: HNu = 0; OVA = 38. 

29.0-31.5':  Direct 
hit/contact sanple: 
SP12872POH. 

31.5-32.2':  Readings on 
core: 

31.5-32 .2 ' :  Direct 
hit/bedrock sample: 
SP128731OH. 

34.0-34.5':  Readings on 
core: HNu = 0; OVA = 7 8 .  

34 .0-34 .5 ' :  Direct hit 
sample: SP128734DH. 

39.0-41 .0 ' :  Readings on 
core: HNu = 0; OVA = 22. 

HNu = 0; OVA = 72. 



LOG 
OF 

BOREHOLE 

Location @ m t s  p l a n t  : Solar Ponds Area 

Coordlnatos Ground Sur iaco  E lov8t ion  

Total  Dopth Wato r  L o v o l  Encountorod  

Bor.hol. /Woll NO.  SP12-87 (cont'd.1 

Stat ic  

Drllllng Company Dril lor 

oa t0  DrIIIod Ho lpor  

Drilling Method Dr l l l lng  F lu id  
Loggod  By Chockod  B Y  

Goologist Sit. Managor 

CEARP ~ a r a a o r  
Commonts 

Lithologic Doscr lp t lon  

39.0-41.0' SAMPLE. 
Recovered 2.0/2.0° = 1ooX. 
SANDSTONE: mediun dark gray (N 4/0) to dark gray 
(N 3 / 0 ) ;  slightly oxide streaked; M c h  lignite 
inflwme; fine-grained sand (3.0-2.5 0 ) ;  ueakly 
cemented; ueathered; light moist. 

/ / / 

41.5-44.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
SANDSTONE: varying pale brown (5 YR 5/21 to 
grayish brow (5 YR 3/2) to dark gray (N 3/01; nou 
only moderately influenced uith lignite seams; 
slightly oxide stained; fine-grained sand; ueakly 
to moderately cemented; ueathered; light moist. 

44.0-46.5' SAMPLE. + Recovered 2.512.5' = 100%. 
SANDSTONE: .clayey pale broun (5 YR 5/21 to 
grayish broun (5 YR 3/2); ueakly to moderately 
cemented; fine-grained sand (3.5-3.0 0 and 3.0-2.5 
0); poorly sorted; weathered; light moist. 

TOTAL DEPTH: 46.5' I 

Samplor  Co i loctod  or 
Othor T o r t s  Por tormod / 

39.0-41.0': Direct hit 
sanple: SP128739DN. 

41.5-44.0': Readings on 
core: HNu = 0; OVA = 8.8. 

41.5-44.0': Direct hit 
sample: SP128741DH. 

44.0-46.5': Readings on 
core: HNu = 0; OVA = 0 .  

44.0-46.5': Field screen 
readings: HNu = 
O.O(O.0); OVA = O.O(O.0). 
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L O G  
O F  

BOREHOLE 

l . o c r t l o n  Rockv Flats Plant; S o l a r  Ponds Area B o r ~ h o l r / w . l l  N O .  SP13-87 
C o o r d l n a t o r  * N 18150 E 7 3 1 3 0  Ground  S u r f r c r  E l o v r t i o n  *5975.0' 
Tot81 D o p t h  1 6 . 5 '  ~ r t r r  L O V O I  E n c o u n t r r r d  None 

Drll l lng C o m p a n y  Bovles Bros. 

Dril l ing M o t h o d  Hollow Stem Auger Dr l l l lng  F lu id  None 

s t 8 t l C  

D r i l l o r  T. HiPh 
D8tO Drlllod m e r  6 .  1987 ~ 0 l p . r  B* Keene~ 

C h o c t o d  B y  Loggod mY R. Treat 
a 0 0 IO glr t s i t0  M8r8c)Or 

CLAnC m8r8c)Or 

~ ~ , , , ~ ~ ~ t ~  Borehole backfilled with Portland Type I Cement. 
*Coordinates and elevation estimated from topographic map. 

0.0-1.5' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
0.0-1.3': SAND grayish orange (10 YR 7/41; 
silty and slightly clayey; fine-grained sand (3.5- 
3.0 0); weakly cemented; poorly sorted with upper 
0.2' organic with many roots noted; light moist. 

ROCKY FLATS ALLUVIUM 

1.3-1.5': CLAY: grayish brow (5 YR 3/21; 
moderately cemented; mediun plastic; sune 
scattered gravel; lightly moist. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
1.5-2.7': CLAY: grayish broun (5 YR 3/21: 
moderately to highly cemented; mediun plastic; 
slightly sandy; very fine-grained; moist. 

k1-1-I-q --- / I ARAPAHOE FORMATION 

- lo 

- 15 

2.7-3.5': SANDY CLAYSTONE: mediun light gray (N 
6/01; low plastic; massive; blocky; fine-grained 
sand (3.5-3.0 0); weathered; moist. 

3.5-6.5' SAMPLE. 
Recovered 3.0/3.0' = 100%. 
SANDY CLAYSTONE: mediun dark gray (N 4/01; fine- 
grained sand (3.5-3.0 0); massive; just slightly 
oxide stained; blocky; mediun plastic; moderately 
cemented; weathered; moist. 

6.5-9.0' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: sandy to very s a w  as noted in 
previous run; mediun to low plastic; weakly 
cemented; slightly to moderately oxide stained; 
ueathered; moist. 

9.0-11.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
9.0-9.2': SANDY CLAYSTONE: as noted above. 
9.2-11.5': CLAYEY SANDSTONE: mediun light gray 
(N 6/0) to moderately and severely oxide stained 
broun of dark yellowish orange (10 YR 6/6) to 
moderate yellowish brown (10 YR 5/4); weakly to 
moderately cemented; fine-grained sand (3.0-2.5 
0 ) ;  poorly sorted; weathered; moist. - 20 

Srmplos  C o l l o c t o d  or / Othr r  Trrtr  ? o r l o r m o d  

HNu Backgromd-O.8 
OVA Backgrow+J.Z 
Ludlun B a c k g r e  = 0.0 

0.0-1.5': upper contact 
sample: SP1387OWC. 

1.5-3.5': Contact sample 
taken: SP138701CT. 

3.5-6.5': Bedrock sanple 
taken: SP138703BR. 

6.5-9.0': Direct hit 
sample: SP138706DH. 

6.5-9.0': Duplicate 
sanple: SP13876OUP. 

9.0-11.5': Direct hit 
sample: SP138709oH. 



L O G  
OF 

BOREHOLE 

Location ~ n r k v  ~ 1 - t . ~  p i a t .  q- nds Area Boroho lo /Wol l  No.  SP13-87 (cont'd- 
Coord lnator  Ground Surtaco E lovat lon  
Tota l  Depth Wator  L o v o l  Encounto rod  

Drilllng Company Drlltor 

oa t0  Drll lod Holpor 

Drllllng Mothod Orll l lng Fluid 
Loggod  By 

S t a t i t  

Chockod  6 y  
Goo log l r t  S l to  Managor 

CEARP Managor 
Commontr  

/ 
amplo r  Co l loctod  or 

L i tho log ic  Dorc r lp t lon  hor T o r t s  Por to rmod  
I / 

I I + -- 11.5-14.0' SAMPLE. 
Recovered 2.5/2.5' = 1OOX. 
11.5-13.5': SANDSTONE: clayey to very clayey 
lenses; color as stated above; fine-grained sand 
(3.0-2.5 0); weakly cmented; moderately oxide 

13.5-14.0': CLAYSTONE: mediun dark gray (N 4/01; 
slightly sandy; massive; mediun plastic; blocky; 
fine-grained sand; poorly sorted; ueathered; light 
mist. 

14.0-16.5' SAMPLE. 
Recovered 2.5/2.5' = 100%. -- CLAYSTONE: mediun gray (N 5/01 to mediun dark 
gray (N 4/01; slightly sandy to sandy lensed; only - slight oxide staining apparent: pale yellouish 

uea t he red; 

-- 
_ _  stained; mist; 
-- 

11.5-14.0': Direct hit 
sanple: SP138711DH. 

- 14.2': Readings in 
augers: HNu = 14.2' OVA 
= 0.0. 

14.0-16.5': Field screen 
readings: HNu = 
O.O(O.0); OVA = O.O(O.0). 



INDEX OF DATA 

Completed as well? No 

Data in Filc 

- X Log of Borehole 
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- Well Development Summaries 
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and Results 

- Packer Test Data and Results 
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- Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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L O G  
OF 

BOREHOLE 

Locatlon Rockv Flats Plant; Solar Ponds Area B O ~ . ~ O I O / W O I I  NO. SP14-87 

Total  Depth 7.0'  W i t o r  Lovo l  Encounto rod  None 
C o o r d l n a t o s  ' *  N 78639 F 9373R Ground Surfmco E lovat ion  *5890.0' 

Stat ic  

Drlll lng Company Bovles Bros. O r i l l o r  T. Hioh - 
O a t .  DrlllOd November 11 and 1 2 ,  1987 ~ 0 1 p . r  B. Keeney 
Drllllng Uothod  Hollow Stem Auner Orl l l lng F lu ld  None 
Logged DY R. Treat Chockod  BY 

Ooologlrt alto Manamor 

C L A R ?  Wanamor 
cornmOntr Borehole backfilled with Portland Type I Cement. 

*Coordinates and elevation estimated from topographic map. 

Llthologlc Oorc r lp t lon  

/I 
ART1 Fl CIAL F ILL/DISTURBED 

0.0-2.0' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
CLAY: dusky brom (5 YR 2/2); slightly sandy with 
gravel; low plastic; weakly cemented; moist; very 
organic in upper 0 . 4 ' ;  with roots. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
2.0-3.2': CLAY: dark vellouish orange (10 YR 
6 / 6 )  to moderate yellowish broun (10 YR 5/41; low 
to mediun plastic; scattered gravel; moderately 
cemented; moist. 

ARAPAHOE FORMATION 

3.2-4.0': CLAYSTONE AND SANDSTONE: medim dark 
gray (N 4 / 0 )  to dark gray (N 3 / 0 ) ;  ueakly 
cemented; poorly sorted; fine-grained sand ( 3 . 0 -  
2.5 0 ) ;  low plastic; ueathered; light moist. 

4.0-7.0' SAMPLE. 
Recovered 3.0/3.0'  = 100%. 
SANDY CLAYSTONE: mediun dark gray (N 4/01; mediun 
plastic; blocky; slightly oxide stained; streaked 
and slightly calcareous lensed; massive; fine- 
grained sand (3.5-3.0 0); weakly to moderately 
cemented; weathered; moist. 

TOTAL DEPTH: 7.0' 

Samplor  Col loctod or / Othor t o r t r  ?o r fo rmod  

HNu Backgr41.1 
OVA 6ackgrovx)rO.O 
Ludlun Backgroud = 0.0 

0.0-0.4': Upper contact 
sanple: SP1487OWC (VOAS 
only). 

0.0-0.4': Field screen 
readings: HNU 
O.O(O.0); OVA = O.O(O.0). 

2 .0 -4 .01 :  Contact 
sanpke: SP148702CT. 

4.0-7.0': Bedrcck sample 
taken: SP148704BR. 
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- Saturated Thickness Hydrographs 
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L O G  
OF 

B 0 R E H 0 L E 

L O C - 8 t i O n  Rockv Flats  Plant; Solar Ponds Area ~ o r ~ h ~ t o / w o l l  N O .  sp15-87 
Coordinates* * N 38273 E 22674 G r o u n d  S u r t a c o  E l o v r t l o n  *59?7 .O '  
T o t a l  D o p t h  19.5' W8t. t  L 0 V . l  e n C O U n t . l * d  12.3' 

S t r t i c  

Drllllng C o m p a n y  O ~ I I I O ~  T.  High 

D r l l l l n g  Mothod Hollow Stem Auger Drl l l lng ftuld None 

0810 Drll lod NnvPmhPr 13 1997 H I p r B * K e e n e ~  

CLARP Maragor 
commOntr Borehole  b a c k f i l l e d  wi th  Portland Type I Cement. 

*Coordinates  and e l e v a t i o n  es t imated  from topographic  map. 

Llthologlc  0 0 8 c r l p t l o n  

ARTIFICIAL FILL/DISTURBED 

0.0-2.0' SAHPL . 
d o '  = 75%. 
CLAY: dark yellowish orange (10 YR 6/6) to 
moderate brow (5 YR 4/41 and light brown (5 YR 
5/6) to mediun gray (N 5/01; claystone pieces: 
s a w  with scattered gravel; rowded and 
subrovded; quartzite conposition; low plastic; 
weakly cmnted; light moist tO moist lensed. 

~ ~~- 
2.0-4.0' SAMPLE. 
Recovered 0.8/2.0' = 40%. 
CLAY: with claystone and sandstone; colors 
varying as stated above with scattered gravel; 
weakly cemented; fine-grained sand; light moist. 

4.0-7.0' SAMPLE. 
Recovered 0.4/3.0' = 13%. 
CLAY: with claystone and sane scattered gravel; 
nulti-colored brown to gray; low plastic; weakly 
cemented; subrounded and rowded gravel; light 
moist. 

10 7 . 0 - 8 . 0 ' :  N o  recovery. Drilled with center bit. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' 100%. 
CLAY: light brown (5 YR 6/41 to derate 
yellowish brown (10 YR 5/61 and grayish brown (5 
YR 3/21; slightly sandy to very sandy lensed; 
fine-grained sand (3.5-3.0 0 ) ;  weakly to  
moderately cemented; Low to mediun plastic; 
scattered gravel to 2.75 m; rounded; soil very 
organic i n  caiposition and smell; mist. 

ROCKY FLATS ALLUVIUM 

10.0-72.0' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
10.0-10.5': CLAYEY SAND: light brown (5 YR 5/6); 
scattered gravel; fine-grained sand (2.5-2.0 0 to 
2.0-1.5 0 ) ;  rOunded gravel; weakly cemented; 

- 

10.5-11.51: CLAY: light gray (N 7/0) to light 
olive gray (5 Y 5/2) and pale brown (5 YR 5/21; 
slightly organic; moderately cemented; moist. 
11.5-12.01: CUI: very sandy; moderate brown (5 
YR 4/41 to moderate yellowish brown (10 YR 5/41: 
fine-grained sand (3.5-3.0 modera te 1 y 

- 20 

HNu BackgrdO.0 
OVA BackgrdO.0 
LudLun Backgrovd = 0.0 
0.0-1.5': Field screen 
readings: HNu = 
O.O(O.0); OVA = 2.2(2.7). 

2.0-2.8': Direct hit 
sanple: SPl58702DH. 

2.0-2.8': Readings on 
core: HNu = 0; OVA = 
12.5. 

4.0-4.4': Readings on 
core: HNu = 0; OVA L: 
4.8s. 

4.0-4.4': Direct- hit 
sarrple: SP158704DH (WAS 
only). 

8.0-10.01: Readings on 
core: HNu = 0; OVA 44. 

8.0-10.0': Direct hit 
sanple: SP158708DH. 

8.0-10.0': Duplicate 
sanple: SP1587008D. 

10.0-12.0': Readings on 
core: HNu = 0; OVA -J 28. 

10.0-12.0': Direct hit 
sanple: SP158710DH. 

12.0': Reeddings in 
augers: HNu = 0; OVA 
2.2 

- 



LOG 
OF 

BOREHOLE 

Locatlon Rockv Flats Plant: Solar Ponds Area B o r ~ h o ~ o / w O l l  No. .5p15-87 (mf'fi- 1 
Coord ln8tos  Ground Surtaco ElOV8tlon 
Total  Dopth  w8t.r L O V O I  Encountor*d  

Drlillng Company  Dr l l lo r  

D8to Drll lod Holpor 

Drllllng Mothod  Drl l l lng Fluld 
Loggod  By  

Stat ic  

Chockod  B Y  
Goologlst Slto Managor 

CEARP  anam mor 
Commonts 

Sampl.8 Co l loc tod  or  
Llthologlc Doscr lp t lon  hor  T o s t s  Por tormod 

/ / 

I I 
12.0-14.5' SMPLE. 
Recovered 2.5/2.5' = 100%. 
SAND: moderate yellowish brom (10 YR 5/41 to 
dark yellowish orange (10 YR 6/61 to light gray (N 
7/01 and mediun gray (N 5/01, streaked; slightly 
clayey to very clayey; sand (2.5-2.0 0 ) ;  ueakly 
cemented; uet approximately 12.0-12.3', then very 

I moist. 
14.5-17.0' SAMPLE. 
Recovered 2.W2.5 I = 100%. 
14.5-14.91: SAND: very clayey as noted in 
previous rw. 

ARAPAHOE FORMATION 

14.9-17.0': SANDY CLAYSTONE: light brown (5 YR 
5/61 to predominantly mediun light gray (N 6/01: 
ueathered; moderately oxide stained; medim 
plastic; massive; f ine-grained sand (3.5-3.0 0 ) ;  
blocky; weakly to moderately cemented; moist. I 

I 17.0- 19.5 I SAMPLE. 
Recovered 2.5/2.5& = 100%. t CLAYSTONE: mediun light gray (N 6/01 to mediua 
dark gray (N 4/01: weathered; sandy (3.5-3.0 01; 
blocky; massive; mediun plastic; moderately 
cemented; moist. 

i 
TOTAL DEPTH: 19.5' 

12.0-14.5l: Readings On 
core: HNu = 0; OVA = 2.2. 

12.0-14.51: Water table; 
upper contact; direct hit 
senple: SP15871M. 

14.5-17.0': Contact 
sanple: SP158714CT. 

17.0-19.5': Bedrock 
sanpie: SP158717BR. 



INDEX OF DATA 

Boring No.: 56-87/SP16-87 

Completed as well? Yes 

Data in File 

- x Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 

- Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



LOG 
O F  

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P l a n t ;  Solar Pond Area B O ~ . ~ O I O / W O I I  N O .  56-87/SP16-87 

T o t a l  Dopth  13.40 '  W a t o r  ~ o v o l  E n c o u n t o r o d  None 

Drllllng C o m p a n y  Boyles B r o s .  D r J I I o r  T. High 
0.10 DrillOd January 7 I 1988 HS1p.r B. Keenev 
Drilling Y o t h o d  Hollow Stem Auger D r l l l l n g  F l u l d  None 
L o g g o d  B y  

C o o r d l n a t o r  N 37654.23 E 21319.10 G r o u n d  S u r t a c o  E l o r r t l o n  5978 .51' 

S t a t l c  

KD Holliway C h o e k o d  B Y  
Goologirt  SIto Managor 

C E A R ?  Managor 

Commontr 

5 - 

10 - 

15 

20 - 

TOP Sort, 
0.0-2.0' SAMPLE. 
Recovered 2.012.0' = 100%. 
0.0-0.5': TOP SOIL: varied greens and 
browns; grass and ice; subangular; cobbles 
up to I" diameter; sandy clay; frozen. 

ARTIFICIAL FILLIDISTURBED 

0.5-1.1': CLAYEY SAND: pale yellowish 
brown (10 YR 6 / 2 )  to dark yellowish 
brown (10 YR 412); very coarse-grained 
(2.0-1.5 0 to 114"). poorly sorted sand: 
subrounded to angular; small quartzite 
gravel up to 1" diameter: unconsolidated; 
moist to frozen. 
1.1-2.0': S A N D Y  CLAY: moderate brown 
(5 YR 3/4 ) ;  some very coarse-grained. 
poorly sorted, subrounded to angular 
sand; angular quartzite gravel up to 3" 
diameter; varied green to yellow red 
orange to red staining throughout core: 

Sampler C o l l o c t o d  or 
Othor  t o r t .  Cor formod / 
HNu bac kgrou nd=1.2. 
OVA Bac h gr ou nd=l.6 
Lu d I u m background 
= 0.0 

0.0-2.0': Field screen 
readings: HNu = 1.2 
(1.2); O V A  = 1.9 (1.2). 

9.0-2.0': Field screen 
sa m p le: SP 168 70  2 FS. 

2.0-3.5': Field screen 
readings: HNu = 1.2 
(1.2); OVA = 1.2 (1.2). 

4.0-6.0': Field screen 
readings: HNu = 1.6 
(1.6); OVA = 1.2 (1.2). 

6.0-8.0': Field screen 
readings: HNu = 1.2 
(1.2); O V A  = 1.0 (1.0). 

6.0-8.0': Llpper con- 
tact sample: 
SP 168 708 U C. 

10.0-1 1.2': Contact 
samp1e:SP 168710CT 

11.2-13.4': Field 
screen readings: HNu 
= 1.2 (1.2); OVA = 1.0 
(1.0). 



LOG 
OF 

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t ;  S o l a r  Pond Area 
C o o r d l n a i o r  N 37654.23 E 21319.10 
T o t a l  D o p t h  13.40 '  

Drll l lng Company  B o v l e s  B r o s .  
D a t o  Dril iod Januarv 7 .  1988 
Drll l ing Y o t h o d  Hollow Stem Auger 

Loggod B y  KD Holliway 
G o o l o g i r t  

B o r o h o i o / W o l l  N O .  56-87ISP16-87 (cont  ' c  

W a t o r  L o v o l  E n c o u n t o r o d  None 

~ r l i ~ o r  T. Hiah 
~ 0 1 p . r  B .  Keenev 

Df l l i in@ C I u l d  None 

C h o c k 0 4  By  

G r o u n d  S u r t a c o  E l o v r t l o n  5 9 7 8  .51' 

S t a t l c  

8 i t o  Yanagor 

C t A R C  Waraoor 
C o m n o n t a  

/ 
Lltholosie  D o r c r i p t l o n  

4 I I / 

t 

-' 2.0-4.0' SAMPLE 
Recovered 1.5/2.0' = 7S%. 
CLAYEY SAND AND GRAVEL: light 
brown (5  Y R  5/6) with pale yellowish 
orange (10 YR 8/6) and  dark yellowish 
orange (10 YR 616) with trace moderate 
reddish brown (10 YR 4/6), mostly in 
sand  zones; very coarse-grained, poorly 
sorted sand, subangular to angular:  

-. quartzi te  gravel subangular to broken, to 
3" diameter:  becomes sandier down core - -  with medium-grained (2.5-1.5 0) fa i r ly  
sorted, subangular sand: damp. 

-- 
'- 

4.0-6.0' SAMPLE. -- Recovered 2.012.0' = 100%. 
SA N D Y ye 110 w i s li -- brown (10  YR 5 /41  to dark yellowish 
browii (10 YR 4 / 2 )  with some yellowish 

* -  gray (5 Y 7 / 2 )  especially towards bottom 
of core; subangular to angular quartzi te  
gravel up to 2" diameter increases down 
core; quartzi t ic  sand and  pebbles. sub- 
r o ti ii de d me di 11 m - gr a i ne d 
(2.0-1.5 0) to coarse-grained up to l i J "  
diameter;  poor I y sorted; unconsolidated; .. some caliche increases d.own core; dainp 
to moist. 

CLAY: mode r a t e 

-- 
to s u ba n g u la r 

t 

8am)lor  C o l l o c t o d  or 
Othor t o r t r  C o r f o r n o l  / 
11.2-13.4': Bedrock 
Sample: SP 16871 1BR 



L U U  

O F  
B O R E H O L E  

L o c r t l o a  Rocky Flats P l a n t :  S o l a r  Pond Area ~ o r ~ ~ o ~ ~ / w ~ ~ ~  u0.  56-87fSPl6-87  (cont'l 

T o t a l  D o p t h  ' 13.40' W r t o r  L o r 0 1  t n c o u n t r r o d  None 
COordln . lO8 37654.23 E 21319.10 G r o u n d  S U f f 8 C O  E l o v r t l o n  -5978 . 5 1 '  

S t 8 t l C  

Drll l lng Company  Bovles Bros. D I I I I O ~  T. High 
0.1. Drl l lod  January 7, 1988 H0Ip.r B. Keenev 
Orll l lng Y o t h o d  Hollow Stem Auger OrLllln@ Fluld None 

Loggod B y  KD Holliway 
aOOlOgl8t 

Commortr  

II 

6.0-8.0' SAMPLE, 
Recovered 2.012.0' = 100%. 
6.0-6.3':GRAVEL: angular to broken; some 
fine-grained sand; dry. 
6.3-7.0': CLAYEY SAND: dusky yellow (5 
Y 6 / 4 )  to yellowish gray (5 Y 712);  some 
clay: sand is very fine-grained to fine- 
grained (2.5-2.0 0); fairly well sorted; 
unconsolidated; some caliche (strong 
reaction to HCI); damp to moist. 

GRAVEL: yellowish gray (5  Y 7 / 2 )  with 
light brown (5 YR 5 / 6 )  and moderate 
reddish brown (10 R 4/61 staining: f ine-  
grained (2.5-2.0 0) to coarse-grained, 
poor 1 y sort e d. s u broil n de d t o si1 b a n g u la r 
sand; subangular gravel; lots of  caliche; 
unconsolidated; moist. 

7.00-8.00': CLAYEY S A N D  A N D  

8.0-10.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 
Lost core. 

A R A P A H O E  FORMATION 

Q / K a  contact estimated at 9.40' b y  
drilling and cuttings. 

10.0-11.2' SAMPLE, 
Recovered 1.8ll.2' = 150%. 
S A N D Y  CLAYSTONE: l i g h t  olive gray (5 
Y 5 / 2 )  to yellowish gray (5  Y 7 1 2 )  with 
dark yellowish orange (10 Y R  6 / 6 )  iron 
staining; very fine-grained to fine- 
grained sand; some caliche; consolidated: 
damp. 



LOG  
O F  

BOREHOLE 

L o c o t l o n  Rockv F l a t s  P l a n t ;  S o l a r  Pond Area B ~ ~ . ~ O I O / W . I I  NO. 56-87/SP16-87 (cont'c 

f o t o l  D o p t h  13.40 '  W o t o r  L o v o l  E n c o u n t o r o d  None 

Drllllng C o m p o n y  Bovles  B r o s .  D r l l l o r  T. High 
0.10 D r l l l O d  Januarv 7 ,  1988 ~ 0 1 p . r  B .  Keeney 
Drllllng Yothod Hollow S t e m  Auger Drl l l ine Fluld None 
Loggod my KD Holliway C h o c k o I  BY 

C o o r d l n o t o r  37654.23 E 21319.10 Ground  S u r f r c o  E l o r o t l o n  3 9 7 8  . 5 1 '  

s t 8 t l C  

8110 ~ a n a e o r  

C t A l l C  maraeor 

a O O l O g l 8 t  

Comnonta 

0m)Ioo Colloc tod  or 
Lltholoele D o 8 c r l e t l o n  / ~ t h o r  t o r t 8   ort tor no^ 

t 

11.2-13.4' SAMPLE t Recovered 2.212.2' = 100%. 
SANDY CLAYSTONE: same 
with occasional iron nodules. 

TOTAL DEPTH 13.40' 

i + 

as above 

P o g o  4 o f  4 



W E L L  
COMPLET ION  
I N F O R M A T I O N  

 tion^ on^ Rocky F l a t s  P l a n t ;  S o l a r  Ponds .irea W O I I  N O .  5 6 - a 7 1 s ~ i 6 - a 7  
~ o o r d i n ~ i o r  N 37654.73 F 21319 .10  E l o v a t i o n :  G r o u n d  S u r i a c o  5978 .51 '  

T o t a l  D o p t h :  W o l l  9 . 9 7 '  T O P  o f  C I I l n g  5979 .89 '  
B o r o h o l o  13.40'  

F o r m a t l o n  o f  C o m p ~ o t l o n  Rocky F l a t s  Alluvium 
C a r i n g  M a t o r i a l  Sch 5 ,  TvPe 3 1 6 ,  TFJ S t a i n l e s s  

S t e e l  
S c r o o n  M a t o r l a l ~ . n i n  I I  LUITP . . 
omto I n r t a l l o d  Januarv 8 ,  1987 Stalnless Stee 
1 n i t a 1 1 0 4  m y  K.D.  Holliwav 

~ o o t o g l r  t 

. Type 316, TFJ wraD 

CEARP MM- 

C o m m o n t i  

B o r o h o l o  
D i a m e t o r :  

7.5" 

i r i n g  

: 3.52 '  

I 

t o t 8 1  
. I  

B o r o h o l o  
t o t a l  D o p t h  
(It.) 

t o n i t e  P e l l e t s  E a c k f l l l  M a t ~ r l a l : ~  ?/a ( 1  ! T o I  . 



WELL DEVELOPMENT SUMMARY SHEET 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SuMMZiRY 

WATER GROUND TOP OF DEPTH UATER 
WELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOU TOC ELEVATION - 
5687 02/29/86 5978.51 5979.89 1.38 9.67 6.70 5973.19 

03/21/88 7.80 S972.09 
04/  18/88 6.70 5973.19 


